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OS (54) Title: CYCLOOXYGENASE-2 nSlHIBITORyHISTONE DEACETYLASE INHIBITOR COMBINATION 

(57) Abstract: The invention relates to a combination which comprises (a) a cyclooxygenase-2 inhibitor ("COX -2 inhibitor") and 
S (^) ® histone deacetylase inhibitor (TiDAI") for simultaneous, concurrent, separate or sequential use, especially for use in the treat- 

ment of prc-malignant colon lesions or a colon cancer or other malignancies in a mammal, particularly a human. The invention 
Q also relates to pharmaceutical compositions comprising such a combination and to a method of treating pre-malignant colon lesions 
^ (e.g.po]yps)and colon cancer, as well as otiier malignancies, in a mammal, particulariy a human, with such a combination. The 
^ present invention further also relates to a commercial package or product comprising such a combination. 
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Cvclooxvaenasft-2 inhibito r ' htstone deaceMase inhlMtor combination 

The invention relates to a combination which comprises (a) a cyclooxygenase-2 Inhibitor 
("COX-2 inhibitor") and (b) a histone deacetylase Inhibitor ("HDAI") for simultaneous, 
concun-ent, separate or sequential use. especially for use In the treatment of pre-malignant 
colon lesions or a colon cancer or other mallgnandes In a mammal, particularly a human. 
The invention also relates to pharmaceutical compositions comprising sucAi a combination 
and to a method of treating pre-malignant colon lesions (e.g. polyps) and colon cancer, as 
well as other malignancies. In a mammal, particularly a human, with such a combination. The 
present invention further also relates to a commercial package or product comprising such a 
combination. 

The COX-2 Inhibitors used In the combination of the present Invention are typically those 
which have an ICso for COX-2 Inhibition of less than about 2 \M and an ICgo for COX-1 
inhibition of greater than about 5 jiM, e.g. when measured in the assays described by 
BrIdeau et al.. Inflamm. Res. 45:68-74 (1996). Preferably the COX-2 inhibitor has a 
selectivity ratio of at least 10, more preferably at least 40, for COX-2 Inhibition over COX-1 
inhibition. 

Of the known COX-2 inhibitors, the 5-alkyl substituted 2-arylamlnophenylacetlc adds and 
derivatives are especially useful In the present invention. Such compounds, their use and 
preparation are disclosed in U.S. Patent No. 6,291.523 and are herein Incorporated by 



Useful COX-2 Inhibitors disclosed In U.S. Patent No. 6,291.523 are described by fbmiula la 



reference. 




3 
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wherein R* is methyl or ethyl; 

R*i Is chloro or fluoro; 
R*2 is hydrogen or fluoro; 

R*3 is hydrogen, fluoro. chloro. methyl, ethyl, methoxy. eihoxy or hydroxy; 

R*4 is hydrogen or fluoro; and 

R*6 is chloro, fluoro, trifluoromethyl or methyl; 

pharmaceutically acceptable salts or solvates thereof; and 

phamiaceutically acceptable prodrug esters thereof. 

A particular embodiment of the invention relates to the compounds of formula la wherein R* 
Is methyl or ethyl; R*i Is chloro or fluoro; R*2 is hydrogen; R*3 is hydrogen, fluoro, chloro, 
methyl or hydroxy; R*4 is hydrogen; and R*6 Is chloro. fluoro or methyl; phamiaceutically 
acceptable salts thereof; and pharmaceutically acceptable prodrug esters thereof. 

A preferred embodiment relates to the compounds of fomnula la wherein R* is methyl or 
ethyl; R*, is fluoro; R*2 is hydrogen; R*3 is hydrogen, fluoro or hydroxy; R*4 is hydrogen; and 
R*6 Is chloro; phannaceutically acceptable salts thereof; and pharmaceutically acceptable 
prodrug esters thereof. 

Another preferred embodiment of the invention relates to compound of formula la wherein R* 
is ethyl or methyl; R*i Is fluoro; R*2 is hydrogen or fluoro; R*3 is hydrogen, fluoro, ethoxy or 
hydroxy; R*4 Is hydrogen or fluoro; and R*6 is chloro, fluoro or methyl; phamia(»utically 
acceptable salts thereof; and phannaceutically acceptable prodrug esters thereof. 

Further prefened are said compounds wherein R* Is methyl or ethyl; R*i is fluoro; RVR% 
are hydrogen or fluoro; and R*6 is chloro or fluoro; phannaceutically acceptable salts thereof; 
and pharmaceutically acceptable prodrug esters thereof. 

A further embodiment of the invention relates to flie compounds of formula la \A^erein R* is 
methyl or ethyl; R*i Is fluoro; R*2 is fluoro; R*3 is hydrogen, ethoxy or hydroxy; R*4 is fluoro; 
and R*8 is fluoro; phamiaceuflically acceptable salts thereof; and phannaceutically 
acceptable prodrug esters thereof. 



Bt4SDOCID: <WO__03039S98A1_I_> 



wo 03/039599 



-3- 



PCT/EP02/12343 



Another preferred embodiment of the Invention relates to the compounds of fonnula la 
wherein R* Is methyl; R*i Is fluoro; R*2 Is hydrogen; R*3 Is hydrogen or fluoro; R% Is 
hydrogen; and R*6 Is chloro; phannaceutically acceptable salts thereof; and phamnaoeutlcally 
acceptable prodrug esters thereof. 

. Particular embodiments of the Invention relate to compounds of fonnula la 

(a) wherein R* is methyl; R*i is fluoro; R*2 is hydrogen; R*3 is hydrogen; R*4 is 
hydrogen; and R*5 is chloro; phamiaceutically acceptable salts thereof; and phannaceutically 
acceptable prodrug esters thereof; 

(b) wherein R* Is methyl; R*i is fluoro; R*2 is hydrogen: R^ls fluoro; R*4 Is hydrogen; 
and R*6 Is chloro; phannaceutically acceptable salts thereof, and phannaceutically 
acceptable prodrug esters thereof; 

(c) wherein R* Is ethyl; R*i is fluoro; R*2 Is fluoro; R*3 Is hydrogen; R*4 is fluoro; and 
R*5 is fluoro; phannaceutically acceptable salts thereof; and phamiaceutically acceptable 
prodrug estere tiiereof; and 

(d) wherein R* is ethyl; R*i Is chloro; R*2 Is hydrogen; R*3 Is chloro; R*4 Is hydrogen; 
and R*5 is methyl; pharmaceutically acceptable salts thereof; and phannaceutically 
acceptable prodrug esters thereof. 

Phannaceutically acceptable prodrug estere are ester derivatives which are convertible by 
solvolysis or under physiological conditions to ttie free carboxyllc adds of fbmiula la Such 
estere are e.g. lower alkyi estere (such as tiie metiiyl or ethyl ester), carboxy-lower alkyi 
estere such as the carboxymethyl ester, nitrooxy-lower alkyi estere (such as the 4- 
nitrooxybutyl ester), and tiie like. Prefen^ed are tiie 5-alkyl substituted 2- 
arylaminophenylacetoxyacetic adds of formula lb 
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R* 




CH2COOCH2COOH 



NH 




3 



(lb) 



wherein R* and R*i-R*5 have meaning as defined hereinabove for compounds of formula la; 
and phamiaceutlcally acceptable salts thereof. 

Thus, COX-2 Inhibitors useful for use In the present Invention are compounds of formula I 



wherein R* Is methyl or ethyl; 

R*i Is chloro or fluoro; 
R*2 is hydrogen or fluoro; 

R*3 is hydrogen, fluoro. chloro, methyl, ethyl, methoxy, ethoxy or hydroxy; 

R*4 Is hydrogen or fluoro; 

R*6 Is chloro, fluoro. trifluoromethyl or methyl; and 

R*6 Is hydroxy or -OCH2COOH; 
pharmaceutlcally acceptable salts or solvates thereof; and 
phamnaceutlcally acceptable prodrug estere thereof. 

Pharmaceutlcally acceptable salts represent metal salts, such as alkaline metal salts, e.g. 
sodium, potassium, magnesium or calcium salts, as well as ammonium salts, which are 
formed e.g. with ammonia and mono- or dl-alkylamlnes, such as diethylammonium salts, and 
with amino acids, such as arglnine and histldine salts. 




3 
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The compound 5-methyl-2-(2'-chtoro-e'-fluoro-anlIlno)-phenyl acetic add, as well as Its 
pharmaceutically acceptable salts, Is an especially useful COX-2 Inhibitor for use In the 
present invention. 

Also useful In the practice of the Invention are the following COX-2-lnhiblUng compounds, 
derivatives thereof, or phamiaceutlcally acceptable salts thereof, or any hydrate thereof: 
rofecoxib. etorlcoxlb, celecoxlb, valdecoxlb, and parecoxib. 

Another dass of COX-2 inhibitors compounds for use in the Invention is the methane 
suHbnanillde dass of inhibitors, of which NS-398, flosullde. nimesullde and (i) are example 
members. 



NHSO2CH3 




NO, 



NS-398 




Nimesullde 



NHSO2CH3 




(1). X = S 
Flosulide. X - O 



A further dass of COX-2 Inhibitors useful In the practice of the present Invention is the 
tricydic Inhibitor dass. which can be further divided into the sub-classes of tricydic inhibitors 
with a central carbocydic ring (examples Indude SC-57666. 1 and 2; those with a central 
monocydic heterocydlc ring (examples indude DuP697. SC-58125. SC-58635, SC-236 and 
3, 4 and 5); and those with a central bicydic heterocydlc ring (examples Indude 6, 7. 8. 9 
and 10). Compounds 3. 4. and 5 are described in U.S. Pat. No. 5.474.995. The structure of 
the active agents identified hereinbefore or hereinafter by code nos.. generic or trade names 
may be tal<en from the actual edition of the standard compendium "The Mercl< Index" or from 
databases, e.g. Patents International (e.g. IIVIS Worid Publications). 
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CH3SO2 




NH2SO2 




CH3SO2 




SC-57666 



CH3SO2 




CH3SO2 



NH2SO2S 




DUP697 



SC-58125 



S058635, celecoxib 



HjNSO. 




CH3SO2 




CH3SO2 




SC-236 
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CH3SO. 




CHjSO, 




6 



CH3SO 




8 



NH2SO; 



CH3O 




NH2SO2 




CH3O 



10 



9 



A yet further class of COX-2 inhibitors car. be referred to as those which are structurally 
Jdlfled nonsteroidal antiinflammatory drugs (NSAIDs). and Includes 11a and structure lib 
as exemplary members. The synthesis of compound 1 lb Is described In US 5.622.948. 



CH3O 




CO,H 




11a 



lib 



,n addition to these stmdural dasses. sub^asses. and spedfic COX-2 Inhibitor compound 
examples, examples of compounds whid, selectively Inhibit cydooxygenase.2 have also 
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been desolbed in the following patent publications and are herein incorporated by reference: 
U.S. Pat. Nos. 5.344,991, 5,380,738, 6,393,790, 5,409.944, 5.434,178, 6,436,265, 
5,466.823, 5,474.995, 5,510,368, 5.536,752, 5,560,142, 5.552.422, 5.604.253. 5,604,260, 
5.639,780; and International Patent Spedfication Nos. 94/13635, 94/15932, 94/20480. 
94/26731, 94/27980, 95/00501. 95/15316. 96/03387, 96/03388, 96/06840; and International 
Publication No.'s WO 94/20480, WO 96/21667, WO 96/31609, WO 96/36623. WO 
97/14691. WO 97/16435. 

Additional COX-2 inhibitor compounds, the use of which are included in the scope of this 
invention, include: 




15 16 17 
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Some of the compounds above can also be identified by the following chemical names: 

3: 3-phenyl-4-(4-(methylsulfonyl)phenyl>-2-(5H)-furanone; 

4: 3-(3,4-difluorophenyl)-4-(4-(methylsulfonyi)phenyl>-2-(5H)-faranone; 

5: 5.5-dimethyl-4-(4-(methylsulfonyl)phenyl)-3-(3-fluorophenyl)-H-fLiran-2-one: 

IZ- 5,5- dimethyl-4-(4-<methylsulfonyl)phenyt)-3-(2-propoxy)-5H-furan-2-one; 

13: 5-chloro-3-(4-(methylsulfonyl)phenyl)-2-(2-methyl-5-pyridinyl)pyridine; 

14:2-(3,5-difiuorophenyt)-3-(4-(methylsulfonyi)phenyl)-2-<^clopenten-1-one: 

15: 5(S)-5-ethyl-5-methyl-4-(4-methylsulfonyl)phenyl)-3-(2-propoxy)-5H-furan-2-one; 

16:5-ethyl-5-methyl-4-(4-(methylsulfonyl)phenyl)-3-(3,4-difIuorophenyl)-5H-furan-2-one; 

17: 3-((2-thia2olyl)methoxy)-4-(4Hnnethylsulfonyl)phenyl)-5.5-dymethyl-5H-furan-2-one; 

18: 3-propyloxy-4-(4-methylsulfonyl)phenyl)-5,5-dimethyi-5H-furan-2-one; 

19:3-(1-cydopropylethoxy)-5,5-dimethyl-4-(4-methylsulfonyl)phenyl)-5H-furan-2-one; 

20: sodium 2-(4-chlorophenyl)-3-(4-methyisulfonyl)phenyl)-4-oxo-2-pentenoate; 

21: 3-(cyclopropylmethoxy)-5,5-dlmethyl-4-(4-methylsulfonyl)phenyl)- 5H-furan-2-one; 

22:3-{cyclopropylrnethoxy)-6,5-diniethyl-4-(4-methylsulfonyl)phenyi)-2,5-dlhydrofuran^^ 

23:3-fsopropoxy-5,5-dimethyl-4-{4-nriethylsulfonyl)phenyl)-2,5-dlhydrofuran-2-ol; 

24: 5,5-dimethyl-3-(3-fluorophenyl)-2-hydroxy-4-{4-methylsulfonyl)phenyl)-2,5-dlhydrofuran; 

25: 5-Chioro-3-(4-methylsulfonyl)phenyl)-2-(3-pyridinyl)pyridine. 

The following publications describe and/or provide methods for maldng the compounds as 
indicated: compounds 12. 15, 17, 18, 19 and 21, WO 97/14691; compounds 22, 23 and 24, 
WO 97/16435; compound 20, WO 96/36623; compound 14, U.S. Pat No. 5,536,752; 
compound 16, U.S. Pat. No. 5,474, 995; compounds 13 and 25, WO 98/03484. 
Also Incorporated herein by reference are those compounds described In WO 96/41645 as 
having structural formula III, shown below, and the definition and preferred definitions and 
species described therein: 




(III) 



Partlculary preferred compounds of formula (III) include: 
5-(4-fluorophenyl)-1-{4-(methylsulfonyl)phenyl]-3-(trifluoromethyl)pyrazole; 
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4-(4-fluorophenyl)-5-I4-(methylsulfoiTyl)phenyn-1-pheriyl-3-(trmuoromet^^ 

4-(5-(4-chlorophenyl)-3-(4-methodoxyphenylHHrpyrazol-1-yI)benzenesulfonamlde; 

4-(3,5-bis(4-methylphenyl)-1H-pyrazol-1-yl)benzene8ulfonamlde; 

4-(5-(4-chlorophenyl)-3-phenyl-1H-pyrazol-1-yl)ben2enesuHbnamide; 

4-(3,5-bls(4-metho>cyphenyl)-1H-pyrazol-1-yl)ben2enesulfonamide; 

4-(5-(4-chlorophenyI)-3-(4-methylphenyl)-1H-pyrazol-1-yJ)benzenesulfonamW^ 

4-(5-(4-chlorophenyl)-3-(4-nltrophenyl)-1H-pyrazol-1-yl)benzenesulfonamide; 

4-(5-(4-<*ilorophenyl)-3-(5-chloro-2-thfenyl)-1H-pyrazd-1-yl)ben2enesutf^^ 

4-(4-chloro-3,5-dlphenyl-1 H-pyrazoH-yl) benzenesulfonamide; 

4-(5-(4-chlorophenyl)-3-(trmuoromethylh1H-pyrazol-1-yl)benzenesulfonamW 

4-(5-pheny<)-3-(trmuormethyl)-1H-pyrazDl-1-yl)benzenesulfonamide; 

4-(5-(4-fluorphenyl)-3-(trffluoromethylHH-pyrazol-1-yl)benzenesulfonamide; 

4-{5-(4-metho>cyphenyl)-3-(trffluorniethyO-1Hi>yrazol-1-yl)te 

4-(5-(4-chlorophenyl)-3-(dffluorornethyI>1H-pyrazol-1-yl)ben2enesulfonamIde; 

4-(5-(4-methylphenyl)-3-(tiifluoromethy)-1H-pyra2ol-1-yObenzenesulfonamfde; 

4-(4-chlon>^(4-chlorohenyl)-3-(trWuoromethyl)-1H-pyrazol-1-yl^ 

4-(3-(dffluoromethyl)-5-(4-methylphenyl)-1H-pyfazok1-yl)ben2»nesulfonam 

4-(3-(drfluoromethyl)-5-phenyMH-^>yra2»M-yl)benzenesutfonamide; 

4-(3-(dlfluoromethyl)-5-(4-methoxypheiiyl)-1 H-pyrazoM -yl)benzenesulfonamlde; 

4-(3-cyano-5-{4-fluorophenyl)-1H-pyrazoH-yl)b©n2enesulfonamlde; 

4-(3-(dlfluoromethyl)-5-(3-fluoro-4-methodoxyphenyl)-1 H-pyrazoH -yl)benzenesuIfonamfde; 

4-{5-(3-fluoro-4-methoxyphGnyl)-3-(trifluorniethyl)-1H-pyra2^ 

4-(4-chloro-5-phenyl-1 H-pyrazoH-yl)bena5enesulfbnamlde; 

4-(5-{4-chlorophenyl)-3-hydroxypheriyl>1Hi>yrazor-1-yI)benzenes 

4- (5-(N.^4-dlITOthylamlno)phenyl)-3-(trifuo^(>mett^ 

5- (4-fluorophenyl)-6-(4-(methylsulfonyl)phenyl)splrt)[2.41hept-5-ene; 

4- (6-(4-fluorophenyl)spJroI2.4]hept-5-en-5yl)benzenesuIfonamide; 

6- (4-fIuorophenyI)-7-(4-(methylsulfonyl)phenyl)spIroI3.41oct-6-ene; 

5- (3-chloro-4-methoxyphenyl)-6-(4-(methyIsulfonyOphenyI)splroIZ^^ 

4- (6-(3-^hloro-4methoxyphenyl)spirop41hept-5-en-5-yl)benzenesulfonamlde; 

5- (3,5-drc^loro-4-methodoxyphenyl)-6-(4-(methyIsuIfonyl)phenyl)splro[2.4]hep * 
5-(3-chloro-4-fluorophenyl)-6-(4-(methyteulft>nyl)phenyl)8pl^^^ 
4-(6-(3,4-dichlorophenyl)splro[2.43hept-5-en-5-yI)benzenesulfonanrilde; 
2-(3-chtoro-4-fluorophenyl)-4-(4-fluofophenyl)-5-{4-nieth^^ 
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2-(2-chlorophenylHK4-fluorophenyl>5-(4-rnethylsulfonylphenyl)thiazoie; 

5-(4-fluorophenyi)-4-(4-methylsulfonylphenyl)-2-me0iylthiazole: 

4-(4-fluorophenyl)-5-(4-methyisutfonyiphenyl}-2-ti1fluonnriethylthiazole; 

4-(4-fluorophenyl)-5-(4-methytsuifonylphenyl)-2-(2-thienyl)thiazole; 

4-(4-f)uorophenyl)-5-(4-methyisulfonyiphenyt)-2-benzenesulfonamide,- 

4- (4-fluorophenyl)-5-(4-methyisulfonyiphenyl)-2-(1-propytarT)ino)thiazole; 

2-((3,5-dichlorophenoxy)methylH-(4-fluorophenyl^5-(4-(methyisuifonyl)phenyl)thiazote 

5- (4-fluorophenyl)-4-(4-methyisulfonylphenyl>2-trffluoromethylthiazoie; 

1- methyisuifonyt-4-(1 J-dimetiiyl-4-(4-fiuorophenyt)cydopenta-2,4-dier^^y^^^ 

4- (4-(4-fluorophenyl-1J-dimethylcydopenta-2,4-dien-3-yl)benzenesulfonamide; 

5- (4-fluorophenyi)-6-(4-(methylsulfonyi)phenyl)spirD[2.4]hepta-4.6-diene; 
4-(6-<4-fluorophenyl)spiro[2.4]hepta-4.6-dien-5-yl)benzenesulfonannide; 

6- (4-fluorophenyi)-2-methoxy-5-(4-(mettiylsulfonyi)phenyl>pyridine-3-caitonltri^ 

2- bromo-6-(4-fluorophenyi^5-(4-(methylsuHbn^)phenyl)-pyridine-3-carboni^^ 
6-(4-fluorophenyi}-5-(4-(methylsulfonyi)phenyl)-2-phenyl-pyridine-3-carboni^ 
4-(2-(4rFnethyipyridin-2-ylH-(tnfluoromethyl}-1 H-imidazor-1 -yl)benzenesulfonamide; 
4-(2-(5-methylpyridin-3-ylH-(trmuoromethyl)-1 H-lmidazoM -yl)benzenesulfonamide; 
4-(2-(2-fnethyipyridin-3-yl)-4-(trifluoromethyi)-1 H-imida2X)l-1 -yl)benzenesulfonamide: 

3- (1-(4-(methyisulfonyl)phenyl)-4-(tr1fluoit>methyi)-1H-imidazol-2-yl)benzenesuff^^ 
2-(H4-(methylsulfonyOphenyl)-4-(trifluorornethyl)-1H-imldazol-2-yt)pyridlne; 
2-methyl-4-(1 -(4-(methytsulfonyl)phenyt)-4-(tiifluormethyt)-1 H-imidazol-2-yl)pyi1dine; 
2-methyl-6-(1 -(4-(methylsulfonyl)phenyl)-4-(trifIuormethyl>-1 H-imidazole-2-yl)pyridlne; 

4- (2-(6-methylpyridin-3-ylH-^trmuoromethyl^1H-imidazol-1-yl)benzenesulfonamide; 
2-(3,4-difluorophenyl)-1 -(4-(methylsulfonyi)phenyl)-4-(trifluorom6thyl}-1 H-imidazole; 
4-(2-(4-memyIphenyO-4-(trifliioix>me%l)-immldazol-1-yl)benzesulfonamlde; 
2-(4-chlorophenyl)-1 -(4-methylsulfonyl)phenyl)-4-methyl-1 H-imidazote; 
2-(4-chlorophenyl)-1 -(4-(methylsulfonyl)phenyl)-4-phenyI-1 H-imldazole; 
2-(4-chlorophenylH-(4-fluorophenyl)- 1-(4-(methylsulfbnyl)phenyI)-1 H-(midazote; 
2-(3-fluoro-4-methoxyphenyl)-1-(4-(methylsulfonyl)phenyl)-4-(trifluoromethyl)-1^^ 

1- (4-methylsulfonyl)phenyl)-2-phenyl-4-trffluoromethyl-1H-lrnIda2ole; 

2- (4-methy(phenyl)-1-(4-(methylsulfonyl)phenyl)-4-trifluoromemyJ-1H^ml^ 
4-(2-(3-chloro-4-methylphenyl)-4-(trifluoromethyl-1 H-lmldazol-1 -yl)benzenesulfbnamlde: 
2-(3-fluoro-5-methylphenyl)-1-(4-methylsulfonyl)phenyl)-4-(trifluorome 
4-(2-(3-fluoro-5-memylphenyl)-4-(trifIuoromethyl)-1H-lmldazor-1-yl)ben^ 
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2-(3-methylphenyl)-1 -(4-(methylsulfonyOphenylH-(trifluorom8thyl)-1 H-imldazole; 

4-(2-(3-methylphenyl)-4-(trifluorornethyl)-1H-imldazol-1-yl)benzenesulfon 

1-(4-(methylsutfonyl)phenyl)-2-(3-chlorophenyl)-4-(trffluoromethyl)-1^ 

4-(2-(3-chIorophenyl)-4-(trlfluoromethyl)-1H-imidazol-1-yl)benzenesulfo 

4-(2-phenyl-4-(trifuoromethyl)-1H-lmldazol-1-yl)benzenesulfonamlde: 

4-(2-(4-methodxy-3-chIorophenyl)-4-(trifluoromethyl>1H-jmldazol-1^ 

1-allyI-4-(4-fluorophenyl)-3-(4-(methylsulfonyl)phenyl)-5-{trifluoro^ 

4-(1-ethyl-4-(4-fluc)rophenyl)-5-(trifluoromethyl)-1H-pyrazol-3-yO 

N-phenyK4-(4-fluorophenyl)-3-(4-(methylsulfonyl)phenyl)-5-(trffluorom^^^ 

yl)acetamide; 

ethyl (4.(4-fliJorophenyl>3-(4-(methylsu1fonyl)phenyl)-5-(trffluoromethyl)-1 H-pyrazol-1- 
yt)acetate; 

4- (4-fluorophenyl)-3-<4-methylsuttbnyl)phenyl)-1 -(2-phenylethyl)-1 H-pyrazole; 
4.(4-fluorophenyl)-3-(4-(methylsuIfonyI)phenylV1K2-phenylethyl)-5-(tri^ 

1- ethyl-4-(4-fliiorophenyl)-3-(4-methylsulfonyl)phenyl)-5-(trffluorome%^^ 

5- (4-fluorophenyl)-4-(4-methylsuWbnyl)phenyl)-2-(trifluoromethyl>imm 

4- (4-methylsulfbnyl)phenyl)-5-(2-thlophenyl)-2-(trifluoromethyl)-1H-im 

5- (4-fluorophenyl)-2-memodoxy-4-(methylsulfonyl)phenyl)-6-(trlfluoror^^^ 

2- ethoxy-5-(4-fluorophenyl)^(4-(methylsulfonyl)phenyl>6-(trifluoromethy^^ 

5-(4-fluorophenylH-(4-{methylsulfonyl)phenyl)-2-(2-propynyloxyW 
2-bromo-5-(4-fIuorophenylH-(4-methylsulfonyl)phenyl)-6-(trifIuororTO 

4- (2-(3-chloro-4-methoxyphenylH.5<lifluorophenyl)benzensulf6nam 
1-(4-fluorophenyl)-2-(4-methylsulfonyl)phenyl)benzene; 

5- dlfluoromethyl-4-(4-methylsulfonyl)phenyl)-3-phenyljsoxazole: 
4-(3-ethyl-5-phenylisoxazo)-4-yl)benzensulfonamld; 
4-(5KJffluo«>methyl-3-phenyHsoxazol-4-yl)benzenesulfonamide; 
4-(5-hydroxymethyl-3-phenyIisoxazol-4-yl)benzenesulfonamlde; 
4-(5-methyl-3-ph8nylisoxazol-4-yl)benzenesulfonamide: 
1-(2-(4-fluorophenyl)cyclopenten-1-yl)-4-(methylsulfonyl)benzene; 
1-(2-(4-fluoro-2-methylphenyl)cyclopenten-1-yl)-4-(methylsulfonyl)benzene; 
1-(2-(4-ch!orophenyl)cyclopenten-1-y!)-4-(methylsulfonyl)benzene; 
1-(2-(2,4-dlchlorophenyl)cyclopenten-1-yl)-4-(methylsuIfonyl)benzene; 
1-(2-(4-trifluoromethylphenyl)c?yclopenten-1-yl)-4-{methylsulfonyl)benzene; 
1-(2-(4-methylthiophenyl)cyclopenten-1-yl)-4-(methylsulfonyl)ben2ene; 
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1-<2-(4-fluorophenylH.4KlimethyIcyclopenten-1-yl)-4-(m^ 

4-(2-(4-fluorophenylH.4Hllmethylcydopenten-1-yI)ber^ 

1-(2-(4K*ilorophenylH.4-dlmethylcyclopenten-1-yl)-4-(^^ 

4-(2-(4-chlororophenyl)-4,4<limethyl(^clopenten- 1 -yObenzenesulfonamide; 

4-(2-(4-fluorophenyl)cyclopenten-1-yl)benzenesulfonamide; 

4-(2-(4-chlorophenyl)cydopenten-1-yl)benzenesulfonamide; 

1 -(2-(4-metho)^henyl)cyclopenten*1 -ylH-(niethyisuifonyl)benzene; 

1 -(2-(2,3-difluorophenyl)cyclopenten-1 *yl)-4-(methyisulfonyl)benzene; 

4-(2-(3-fluoro-4methodyphenyl)cydopenten*1-yl)benzenesuifonamM^ 

1-(2-(3-chloro-4-methoxyphenyl)cydopenten-1-yl)-4-(m^ 

4-(2-(3-diloix>-4-fluorophenyl}cydopenten-1-yl4>enzenesulfonam 

4-(2-(2-methylpyridin-5-yl}cydopenten-1-yl)benzenesulfonam 

ethyl 2-(4*<4*fluorophenyf)-5-(4-methylsulfonyl)phenyl}oxazoK^^ 

2'(4-(4-fiuoix>phenyl)-5-(4-(methylsulfonyl)phenyl)oxa^^^ add; 

2*(teit-butyi)-4-(4-fluorophenyl)-^(4-methylsulfonyl)phenyl)o 

4-(4-fluorophenyl)-5-(4-<methylsulfonyi)phenyl)-2-phenyiox^ 

4-(4-fIuorophenyl)-2Hrnethyl-5-(4-iT)ethylsulfonyl}phenyl)^ and 

4-(5-(3-fluoro-4-methoxyphenyl)-2-tiffluorometh^ 

or a pharmaceutically acceptable salt thereof. 

HDAI compounds that are of particular Interest for use In the combinations and methods of 
the invention are hydroxamate compounds described by the formula II 




wherefn 

Ri is H, halo, or a straight chain d-Ce alky! (especially methyl, ethyl or n-propyl, which 
methyl, ethyl and n-propyl substltuents are unsubstituted or substituted by one or 
more substltuents described below for alkyi substltuents); 

Ra Is selected from H, Ci-Cio alkyl. (preferably Ci-^^e alkyl. e.g. methyl, ethyl or 
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-CHaCHrOH), C4 - Co cycloalkyl. C4 - Co heterocyctoalkyl. C4 - C9 
heterocycloalkylalkyl. cycloalkylalkyi (e.g., cydopropylmethyl). aryl, heteroaryl. 
arylalkyl (e.g. benzyl), heteroarylalk^ (e-Q* pyridylmettiyl), -(CH2)nC(0)R6, 
-(CH2)nOC(0)Re, amino acyl, HON-C(0)-CH«C(Ri)-aryl-alkyl-and -(CH2)nR7; 
R3 and R4 are the same or different and Independently H, Ci-Ce alkyl. acyl or acylamino, 
or R3 and R4 together with the carbon to which they are bound represent OO, C=S. 
or C=NR8, or R2 together with the nitrogen to which It Is bound and R3 together with 
the carbon to which It Is bound can fonn a C4 - C9 heterocyctoalkyl. a heteroaryl. a 
polyheteroaryl, a non-aromatic polyheterocyde, or a mixed aryl and non-aryl 
polyheteroi^de ring; 

Rg is selected from H. Ci-Co alkyl, C4 - C9 cycloalkyl, C4 - Co heterocycloalkyi, acyl, aryl, 
heteroaryl. arylalkyl (e.g. benzyl), heteroarylalkyi (e.g. pyridylmethyl), aromatic 
polycycles, non-aromatic polycycles, mixed aryl and non-aryl polycycles, 
polyheteroaryl. non-aromatic polyhetenxsydes, and mixed aryl and non-aryl 
polyheterocycles; 

n, ni, n2 and na are the same or different and Independently selected from 0^6, when 
ni Is 1-6, each carbon atom can be optionally and Independently substituted with R3 
and/or R4; 

X and Y are the same or different and Independently selected from H, halo, C1-C4 alkyl. 

such as CH3 and CF3. NO2, C(0)Ri, ORo, SRo. CN. and.NRioRn; 
Re is selected from H, Ci-Ce alkyl, C4 - Co cydoalkyi, C4 - Co heterocycloalkyi, 

cycloalkylalkyi (e.g., cyctopropylmethyl), aryl, heteroaryl, arylalkyl (e.g., benzyl, 2- 

phenylethenyl), heteroarylalkyi (e.g., pyridylmethyl), OR12. and NR13R14; 
R7 is selected from ORis, SRis. S(0)Ri6. SO2R17, NRi8Ri4. and NRi2S02R6; 
Rg is selected from H, ORie, NR13R14. Ci-Ce alkyl, C4 - Co cycloalkyl. C4 - Co 

heterocycloalkyi, aryl. heteroaryl. arylalkyl (e.g., benzyl), and heteroarylalkyi (e.g., 

pyridylmethyl); 

Ro is selected from Ci - C4 alkyl, fbr example. CH3 and CF3, C(0)-alkyl. for example 

C(0)CH3. and C(0)CF3; 
Rio and R11 are the same or different and independently selected from H, C1-C4 alkyl. 

and -C(0)-alkyl; 

R„ Is selected from H, Ci-Ce alkyl, C4 - Co cycloalkyl, C4 - Co heterocycloalkyi, C4 - Co 
heterocycloalkylalkyl, aryl, mixed aryl and non-aryl polycycle, heteroaryl, arylalkyl 
(e.g., benzyl), and heteroarylalkyi (e.g., pyridylmethyl); 
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Ri3 and Ru are the same or different and Independently selected from H, Ci-Ce alkyi, C4 
- C9 cycloalkyi, C4 - Ce heterocycloalkyi, aryl, heteroaiyl, arylalkyl (e.g., benzyl), 
heteroarylalkyi (e.g., pyrldylmethyf), amino acyl, or R13 and R14 together with the 
nitrogen to which they are bound are C4 - C9 heterocydoalkyl, heteroaryl, 
polyheteroaryl. non-aromatic poiyheteroc^de or mixed aryl and non-ar^ 
polyheterocyde; 

Ri5 Is selected from H, d-Cs alkyI, C4 - Ce cydoaikyi, C4 - C9 heterocydoalkyl, aryl, 

heteroaryl, arylalkyl, heteroarylalkyi and (CH2)mZRi2; 
R16 is selected from Ci-Ce alkyI, C4 - C9 cycloalkyi, C4 - Cs heterocydoalkyl, aryl, 

heteroaryl, polyheteroaryl, arylalkyl, heteroarylalkyi and (CH2)mZRi2; 
Ri7 is selected from Ci-Ce alkyI, C4 - C9 cycloalkyi, C4 - Cg heterocydoalkyl, aryl, 

aromatic polycydes. heteroaryl. arylalkyl, heteroarylalkyi, polyheteroaryl and NR^aR^; 
m is an Integer selected from 0 to 6; and 
Z is selected from O, NR13, S and S(0), 
or a phamiaceutically acceptable salt thereof. 

As appropriate, unsubstltuted means that there Is no substituent or that the only 
substituents are hydrogen. 

Halo substituents are selected from fluoro. chk>ro, bromo and lodo, preferably flupro 
or chloro. 

AlkyI substituents indude straight and branched Ci-CealkyI, unless othenwise noted. 
Examples of suitable straight and branched Ci-CealkyI substituents Indude methyl, ethyl, n- 
propyl, 2-propyl, n-butyl, sec-butyl, t-butyl, and the Hke. Unless othenwise noted, the alkyI 
substituents Include both unsubstltuted alkyI groups and alkyI groups that are substituted by 
one or more suitable substituents, induding unsaturatkm (I.e. there are one or more double 
or triple C-C bonds), acyl, cydoaikyi, halo, oxyalkyi, alkylamino, aminoalkyi, acylamino and 
OR1B, for example, alkoxy. Preferred substituents for alkyi groups indude halo, hydroxy, 
alkoxy, oxyalkyi, alkylamino, and aminoalkyi. 

Cydoaikyi substituents indude C3-C9 cycloalkyh groups, such as cydopropyl, 
cydobutyl, cydopentyl, cydohexyl and the like, unless othenwise specified. Unless othenwlse 
noted, cydoaikyi substituents Include both unsubstltuted cydoaikyi groups and cydoaikyi 
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groups that are substituted by one or more suitable substituents. Including Ci-Ce alkyi, halo, 
hydroxy, aminoalkyl. oxyalkyl. alkylamlno, and ORis, such as alkoxy. Preferred substituents 
for cycloalkyi groups Include halo, hydroxy, alkoxy. oxyalkyl, alkylamlno and aminoalkyl. 

The above discussion of alkyI and cyctoalkyi substituents also applies to the alkyI 
portions of other substituents. such as without llmltatton. alkoxy, alkyI amines. alkyI ketones, 
arylalkyl. heteroarylalkyl. alkylsulfonyl and alkyI ester substituents and the like. 

HeterocycloalkyI substituents Include 3 to 9 membered aliphatic rings, such as 4 to 
7 membered aliphatic rings, containing from one to three heteroatoms selected from 
nitrogen, sulfur, oxygen. Examples of suitable heterocyctoalkyi substituents include 
pyrrolldyl. tetrahydrofuryl. tetrahydrothlofuranyl, plperldyl, piperazyl. tetrahydropyranyl, 
morphllino. 1.3-diazapane. 1.4-dlazapane. 1.4-oxazepane. and 1.4-oxathlapane. Unless 
othenwise noted, the rings are unsubstltuted or substuted on the carbon atoms by one or 
more suitable substituents. including Ci-Ce alkyI, C4 - C9 cycloalkyi, aryl, heteroaryl, arylalkyl 
(e.g., benzyl), and heteroaiylalkyi (e.g.. pyridylmethyl). halo, amino. alkyI amino and ORis. 
for example alkoxy. Unless othenwlse noted, nitrogen heteroatoms are unsubstltuted or 
substituted by H. C1-C4 alkyl. arylalkyl (e.g., benzyl), and heteroarylalkyi (e.g.. pyridylmethyl). 
acyl, amlnoacyl, alkylsulfonyl, and arylsulfonyl. 

Cydoalkylalkyl substituents include compounds of the fomnula -(CH2)n5-cyctoalkyl 
wherein n5 is a number from 1-6. Suitable alkylcydoalkyl substituents Include 
cydopentylmethyl-, cydopentylethyl. cydohexylmethyl and the like. Such substituents are 
unsubstltuted or substituted in the alkyl portion or in the cydoalkyi portion by a suitable 
substltuent, induding those listed above for alkyl and cydoalkyi. 

Aryl substituents Indude unsubstltuted phenyl and phenyl substituted by one or 
more suitable substituents, induding Ci-Ce alkyl. cydoalkylalkyl (e.g.. cydopropylmethyl). 
0(CO)alkyl. oxyalkyl. halo, nitro. amino, alkylamlno. aminoalkyl. alkyl ketones, nitrite. 
cart)oxyaikyl. alkylsulfonyl, aminosulfonyl, arylsulfonyl. and ORie. such as alkoxy. Prefenred 
substituents Indude Induding Ci-Ce alkyl. cydoalkyi (e.g.. cydopropylmethyl). alkoxy. 
oxyalkyl. halo. nItro. amino, alkylamlno, aminoalkyl, alkyl ketones, nitriie, cart)oxyalkyl. 
alkylsulfonyl, arylsulfonyl, and aminosulfonyl. Examples of suitable aryl groups Indude Ci- 
C4alkylphenyl. Ci-C4alkoxyphenyl, trifluoromethylphenyl. methoxyphenyl. 
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hydroxyethylphenyl, dimethylamlnophenyl, amlnopropylphenyl, carbethoxyphenyl, 
methanesulfonyiphenyl and tolylsulfonylphenyl. 

Aromatic polycycles include naphthyt, and naphthyl substituted by one or more 
suitable substituents. including Ci-Ce alkyi, alkylcycloalkyi (e.g., cyclopropyimethyl), oxyalkyi, 
halo, nitro, amino* alkylamino, aminoalkyl, alky! ketones, nitrile, carboxyalkyi, alkylsulfonyi, 
arylsulfonyl, aminosulfonyl and ORist such as aikoxy. 

Heteroaryi substituents include compounds with a 5 to 7 member aromatic ring 
containing one or more heteroatoms, for example from 1 to 4 heteroatoms, selected from N, 
O and S, Typical heteroaryi substituents Include furyl. thienyl, pyrrole, pyrazole, triazole, 
thiazole, oxazole, pyridine, pyrimidine, isoxazolyl, pyrazine and the like. Unless otherwise 
noted, heteroaryi substituents are unsubstltuted or substituted on a carbon atom by one or 
more suitable substituents, including alkyi, the alkyl substituents identified above, and 
another heteroaryi substituent Nitrogen atoms are unsubstltuted or substituted, for example 
by R13; espedally useful N substituents include H, Ci - C4 alkyl, acyl, aminoacyl, and 
sulfon^. 

ArylalkyI substituents include groups of the formula -(CH2)n5-aryl, -(CH2)n5.i- 
(CHarylHCH2)n5raryl or -(CH2)n5-iCH(aryl)(aryl) wherein aryl and n5 are defined above. 
Such aryialkyl substituents include benzyl, 2-phenylethyl, 1-phenylethyi, tolyl-3-propyl, 2- 
phenylpropyl, diphenylmethyl, 2-diphenylethyl, 5,5-dimethyl-3iDhenylpentyl and the like. 
ArylalkyI substituents are unsubstltuted or substituted in the alkyl moiety or the aryl moiety or 
both as described above for alkyl and aryl substituents. 

HeteroarylalkyI substituents Include groups of the fomnula -(CHaWheteroaryl 
wherein heteroaryi and n5 are defined above and ttie bridging group is linked to a carbon or 
a nitrogen of the heteroaryi portion, such as 2-, 3- or 4-pyridylmethyl, imidazolylmethyl, 
quinolylethyl, and pyn^olylbutyl. Heteroaryi substituents are unsubstltuted or substituted as 
discussed above for heteroaryi and alkyl substituents. 

Amino acyl substituents include groups of the fonmula -C(OHCH2)n-C(H)(NRi3Ri4)- 
(CH2VR3 wherein n, R13, R14 and R5 are described above. Suitable aminoac^ substituents 



.03039598A1J.> 



wo 03/039599 



-19- 



PCT/EP02/12343 



include natural and non-natural amino adds such as glyclnyl, D-tryptophanyl, L-iyslnyl, D- or 
L-homoserinyl, 4-aminobutryic acyl, ±-3-amln-4-hexenoyl. 

Non-aromatic polycycle substituents include bic^dic and tricyclic fused ring systems 
where each ring can be 4-9 membered and eadn ring can contain zero, 1 or more double 
and/or triple bonds. Suitable examples of non-aromatic polycydes indude decalin, 
octahydrolndene, perhydrobenajcydoheptene, perhydrobenzo-[/3-azulene. Such 
substituents are unsubstituted or substituted as described above for cydoalltyl groups. 

Mixed aryl and non-aryi polyc^de substituents indude bic^dic and tricydic fused 
ring systems where each ring can be 4 - 9 membered and at least one ring Is aromatic. 
Suitable examples of mixed aryl and non-aryl polycydes indude methylenedloxyphenyl, bis- 
methylenedioxyphenyl, 1,2,3,4-tetrahydronaphthalene, dibenzosuberane, 
dihdydroanthracene, 9H-fIuorene. Such substituents are unsubstituted or subsUtuted by 
nitro or as described above for cydoalkyi groups. 

Polyheteroaryi substituents indude bicyclic and tncydHc fused ring systems where 
each ring can independently be 5 or 6 membered and contain one or more heteroatom, for 
example. 1 , 2, 3, or 4 heteroatoms, chosen from O, N or S such that the fUsed ring system Is 
aromatic. Suitable examples of polyheteroaryi ring systems indude quinoline. isoquinoline, 
pyridopyrazine, pynrolopyridine, furopyridine. indole, benzofuran, benzothiofuran, benzindcrfe, 
benzc»(azole, pyrroloqulnoline, and the like. Unless othenwise noted, polyheteroaryi 
substituents are unsubstituted or substituted on a cartxm atom by one or more suitable 
substituents. induding allcyl> ^ alkyi substituents Mentified above and a substibjent of the 
fonnula -0-(CH2CH=CH(CH3)(CH2))i.3H. Nitrogen atoms are unsubstituted or substituted, 
for example by R13; especially useful N substituents indude H, Ci - C4 alkyi, acyl, 
aminoac^. and suifonyl. 

Non-aromatic polyheterocydic substituents indude bicydic and tricyclic fused ring 
systems where each ring can be 4 - 9 membered. contain one or more heteroatom. for 
example, 1 , 2, 3, or 4 heteroatoms. chosen from O, N or S and contain zero or one or more 
C-C double or triple bonds. Suitable examples of non^romatic polyheterocycles Indude 
hexitol. cls-pertiydro-cydohepta[b]pyridinyl. decahydro-benzo[fl[1,4]oxazeplnyl, 2,8- 
dioxabicydoI3.3.0]octane.hexahydro-thleno[3,2-b]thlophene,pertiydropynrolo[3,2-b]pyrrole, 
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perhydronaphthyrldfne, perhydro-1H-dicyclopenta[b.e]pyran. Unless otherwise noted, non- 
aromatic polylieterocyclic substituents are unsubstituted or substituted on a carbon atom by 
one or more substituents, including all<yt and tfie alkyi substituents identified above. 
Nitrogen atoms are unsubstituted or substituted, for example, by R13; especially useful N 
substituents include H, Ci - C4 alicyl, acyl, aminoacyl, and sulfonyi. 

(Mixed aryt and non-aryl polyiieterocycles substituents include bicyciic and tricyclic 
fused ring systems where each ring can be 4 - 9 membered, contain one or more 
heteroatom chosen from O, N or S, and at least one of the rings must be aromatic/Suitable 
examples of mixed aryi and non-aryl polyheterocydes include 2,3-dihydroindole, 1,2,3,4* 
tetrahydroquinoline, 5,11-dihydro-10H-dibenz[b,e][1,4]diazepine, 5H- 
dibenzo[b,e][1,4]diazepine, 1,2-dihydropyrrolo[3,4-b][1,5]benzodiazepine, 1,5-dlhydro- 
pyrido[2,3-b][1 ,4]dla2epin-4-one, 1 ,2,3,4,6,1 1"hexahydro-benzo[b]pyrido[2,3-eI[1 ,4]dia2epln- 
5-one. Unless otherwise noted, mixed aryl and non-aryl poiyheterocydic substituents are 
unsubstituted or substituted on a carbon atom by one or more suitable substituents, 
induding, -N-OH, =N-OH, alkyl and the alkyi substituents identified above. Nitrogen atoms 
are unsubstituted or substituted, for example, by R13; espedally useful N substituents indude 
H, Cv- C4 alkyl, acyl, aminoacyl, and sulfonyi. 

Amino substituents indude primary, secondary and tertiary amines and in salt form, 
quatemary amines. Examples of amino substituents include mono- and di-alkylamino, 
mono- and di-aryl amino, mono- and di-arylalkyi amino, aryl-arylalkylamino, alkyl-aryiamino, 
alkyl-arylalkylamino and the like. 

Sulfonyi substituents indude alkylsulfonyl and arylsulfonyl, for example methane 
sulfonyi, benzene sulfonyi, tosyl and the like. 

Acyl substituents indude groups of formula -C(0)-W, -OC(0)-W, -C(O)-0-W or 
-X5(0)NRi3Ri4, where W is R,6, H or cydoalkylalkyl. 

Acylamino substituents include substituents of the fonnula -N(Ri2)C(0)-W, 
-N(Ri2)C(0)-0-W, and •-N(Ri2)C(0)-NH0H and R12 and W are defined above. 

The R2 substi'tuent HON-C(0)-CH-C(Ri)-aryl-alkyl- is a group of «ie formula 



.03039598A 1_L> 



wo 03/039599 



-21 - 



PCT/EP02/12343 




Preferences for each of the substituents include the following: 
Ri is H, halo, or a straight chain C1-C4 alkyi; 

R2 Is selected from H, Ci-Ce alkyI, C4 - C9 cydoalkyl, C4 - C9 heterocydoalkyi, 

alkylcycloalkyi, aryl, heteroaryi, arylalkyi, heteroarylalkyi, -(CH2)nC(0)R6, amino acyl, 
and -(CH2)nR7; 

R3 and R4 are the same or different and independently selected from H, and Ci-Ce alkyl. 
or R3 and R4 together with the carbon to which they are bound represent C=0, C=S, 
or ONRs; 

R5 Is selected from H, Ci-Ce alkyl. C4 - Cg cydoalkyl, C4 - C9 heterocydoalkyi, aryl, 
heteroaryl, arylalkyi, heteroarylalkyi, a aromatic polycyde, a non*aromatic polycyde, 
a mixed aryl and non-aryl polycyde, polyheteroaryl, a non-aromatic polyheterocyde, 
and a mixed aryl and non-aryl polyheterocyde; 

n, ni, n2 and na are the same or different and independently selected from 0-6, when 
ni is 1-6, each carbon atom is unsubstituted or independently substituted with R3 
and/or R*; 

X and Y are the same or different and independently selected from H, halo, C1-C4 alkyl, 

CF3, NO2, C(0)Ri, OR9, SR9, CN, and NR10R11; 
Re is selected from H, Ci-C^ alkyl, C4 - C9 cydoalkyl, C4 - Co heterocydoalkyi, 

alkylcycloalkyl. aryl, heteroaryl, arylalkyi, heteroarylalkyi, OR12. and NR13R14; 
R7 Is selected from ORie, SR15, S(0)Ri6, SO2R17. NR13R14. and NR12SO2R6; 
Rs Is selected from H, ORis, NRiaR^t Ci-Ce alkyl, C4 - C9 cydoalkyl, C4 - Cg 

heterocydoalkyi, aryl, heteroaryl, arylalkyi, and heteroarylalkyi; 
R9 IS selected from Ci - C4 alkyl and C(0)-alkyl; 

Rio and Rn are the same or different and independently selected from H, C1-C4 alkyl, 
and -C(0)-alkyl; 

R12 Is selected from H, Ci-Ce alkyl, C4 - Cg cydoalkyl, C4 - Cg heterocydoalkyi, aryl, 
heteroaryl, arylalkyi, and heteroarylalkyi; 
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Ri3 and R14 are the same or different and independently selected from Ci-Ce alkyl, C4 
- Co cydoalkyi, C4 - C9 heterocycloalkyi, aryl, heteroaryl, arylalkyi, heteroarylalkyl 
and amino ac^l; 

Ri5 is selected from H, CrCe allcyl, C4 - C9 c^cloalkyl, C4 - C9 heterocycloalkyi, aryl, 

heteroaryl, arylalkyi. heteroarylalkyl and (CI^2)mZRi2; 
R16 is selected from Ci-Cb alkyi, C4 - Cg cydoalkyl, C4 - C9 heterocycloalkyi, aryl, 

heteroaryl, arylalkyi, heteroarylalkyl and (Ci-l2)mZRi2; 
Ri7 is selected from Ci-Ce alkyi, C4 - Cg cydoalkyl, C4 - C9 heterocycloalkyi, aryl, 

heteroaryl, arylalkyi, heteroarylalkyl and NR13R14; 
m is an integer selected flDm 0 to 6; and 
Z is selected from O, NR13, S, S(0), 
or a pharmaceutically acceptable salt thereof. 

Useful compounds of the formula (ii) indude those wherein each of Ri, X, Y, R3, and 
R4 is H, induding those wherein one of n2 and na is zero and the other is 1, especially those 
wherein R2 is H or -CH2-CH2-OH. 



One suitable genus of hydroxamate compounds are those of formula Ila 



Q 




(Ila) 



n4 Is 0-3, 

R2 is selected from H, Ci-Ce alkyl. C4 - C9 cydoalkyl. C4 - C9 heterocycloalkyi, 
alkylcycloalkyi, aryl, heteroaryl, arylalkyi, heteroarylalkyl. -(CH2)nC(0)R6, amino acyl 
and -(CH2)nR7; 

R5' is heteroaryl, heteroarylalkyl (e.g., pyridylmethyl), aromatic polycycles, non-aromatic 
polycycles, mixed aryl and non-aryl polycycles, polyheteroaryl, or mixed aryl and non- 
aryl polyheterocycles, 
or a pharmaceutically acceptable salt thereof. 
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Another suitable genus of hydroxamate compounds are those of fomnula lla 
wherein 
n4 is 0-3, 

Ra is selected from H. Ci-Ce alkyl. C4 - Cg cydoalkyl. C4 - C9 heterocydoalicyl. 
alkylcycloalkyl. aryl, heteroaryl, arylalkyl. heteroaryialkyl. -(CH2)nC(0)R6. amino acyl 
and -{CHzin^?* 

Rs' is aryl, arylalkyl. aromatic polycydes. non-aromatic polycydes. and mixed aryl and 
non-aryl polycydes; espedally aryl, such as p-fluorophenyl. p-chlorophenyl. p-0-Ci- 
C4-alkylphenyl. such as p-methoxyphenyl. and p-C,-C4-alkylphenyl; and arylalkyl, 
such as l)enzyl, ortho, mete or paiB-fluorolienzyl. ortho, mete orpa/a-chlorobenzyl. 
ortho, meta orpara-mono. dl ortrl-0-Ci-C4-aikylbenzyl, such as ortiio, meta or para- 
methoxybenzyl, m.p-diethoxybenzyl, o.m,p-trilmethoxybenzyl . and ortho. meta or 
para- mono, dl or tri Ci-C4-alkylphenyl. such as p-methyl. m.m-dlethylphenyl. 
or a phamiaceutically acceptable salt thereof. 

Another Interesting genus are the compounds of formula lib 




wherein 

R2' is selected from H, Ci-Ce alkyl, C4-Ce cydoalkyl. cydoalkylalkyi (e.g.. 

cydopropylmethyl). (CH2)2^0R2i where R21 is H. methyl, ethyl, propyl, and /-propyl, 
and 

Rg- is unsubstituted 1H-indol-3-yl, benzofuran-3-yl or quinolin-S-yi. or substituted 1H- 
lndol-3-yl. such as 5-fluoro-1H-indol-3-yl or 5-methoxy-1 W-indol-3-yl. benzofuran-3-yl 
or quinolln-3-yl, 
or a phamraceutlcally acceptable salt thereof. 

Another Interesting genus of hydroxamate HDAI compounds are the compounds of 
fonmula lie 
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P R1 




wherein 

the ring containing Zi Is aromatic or non-aromatic, which non-aromatic rings are 
saturated or unsaturated, 
Zi fs O, S or N-R20, 

R18 is H, halo. Ci-Ceailtyl (methyl, ethyl, t-bufyl), Cs-Cri^cioall^^, aryi, for example 
unsubstituted phenyl or phenyl 8Ut>stltuted by 4-OCHs or 4-CF3, or heteroaryl, such 
as 2-furanyl, 2-thiophenyi or 2-, 3- or 4-pyridyl; 

R20 is H, Ci-Ceallcyl, Ci-C6alkyl-(VC9(^cloail<yl {e.g., cyclopropylmethyl). aryl, 
heteroaryl, arylaikyi (e.g., benzyl), heteroarylaikyi (e.g., pyridyimethyi). acyl (acetyl, 
propionyl. benzoyl) or suifonyl (methanesulfonyi, ethanesuifonyl, benzenesulfonyi, 
toluenesuifonyl) 

Ai is 1 , 2 or 3 substituents which are independently H. Ci-C-eaikyi. -OR19, halo. 

allcylamino, aminoailcyi, halo, or heteroarylaikyi (e.g., pyridyimethyi), 

Rio Is selected from H, Ci-Ceailcyl, C^-CBcydoallcyf, C4-Coheterocycloallcyl, aryl, 

heteroaryl. arylall<yi (e.g.. benzyl), heteroarylaikyi (e.g., pyridyimethyi) and 

-(CH2CH=CH(CH3)(CH2))i^H; 

R2 is selected from H. Ci-Ce alkyi, C4 - C9 cydoalkyl. C4 - Co heterocycloalkyi, 

alkyteydoalkyl, aryl, heteroaryl, arylaikyi. heteroarylaikyi. -(CH2)nC(0)R6, amino acyl 

and -(CH2)nR7; 

vIsO, 1 or 2, 

p is 0-3, and 

q is 1-5 and r Is 0 or 

q is 0 and r is 1-5, 

or a phamfiaceuticaiiy accepteble salt thereof. The other variable substlhients are as defined 
above. 
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Especially useful compounds of formula (lie) are those wherein R2 Is H. or -(CH2)pCH20H. 
wherein p is 1-3. especially those wherein Ri Is H; such as those wherein Ri Is H and X and 
Y are each H. and wherein q Is 1-3 and ris 0 or wherein q Is 0 and r is 1-3. especially those 
wherein Zi is N-R20. Among these compounds R2 is preferably H or -CHrCHrOH and the 
sum of q and r is preferably 1. 



Another useful genus of hydroxamate HDAI compounds are the compounds of formula 



lid 




(lid) 



wherein 

ZilsO. SorN-Ra, 

R18 is H. halo. Ci-CealkyI (methyl, ethyl, t-butyl). Ca-C^cycloallQ^I. aryl, for example. 

unsubstltuted phenyl or phenyl substituted by 4-OCH3 or 4-CF3, or heteroaryl, 

R» is H. C-Cealkyl. d-Cealkyl-Cs-Cscycloalkyl (e.g.. cyclopropylmethyl). aryl. heteroaryl. 

arylallcyl'(e.g.. benzyl), heteroarylalkyi (e.g.. pyridylmethyl). acyl (acetyl, propionyl. benzoyl) 

or sulfbnyl (methanesulfonyl. ethanesulfonyl. benzenesulfonyl, toluenesulfonyl). 

Ai Is 1, 2 or 3 substituents which are independently H, Ci-C-6ail<yI. -ORie. or halo. 

R« is selected from H. CrCcalkyl. C4-C9cycloalkyl. C4-C9heterocycloalkyi. aryl. heteroaryl. 

arylalkyi (e.g.. benzyl), and heteroarylalicyl (e.g.. pyridylmethyl); 

p is 0-3, and 

q is 1-5 and r is 0 or 

q is 0 and r Is 1-5, 

or a phamiaceutically acceptable salt thereof. The other variable substituents are as defined 
above. 
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Especially useful compounds of formula (lid) are those wherein R2 Is H, or -(CH2)pCH20H, 
wherein p is 1-3. especially those wherein Ri is H; such as those wherein Ri is H and X and 
Y are each H, and wherein q is 1-3 and r is 0 or wherein q is 0 and r is 1-3. Among these 
compounds R2 Is preferably H or -CH2-CH2-OH and the sum of q and r is preferably 1. 



The present invention further relates to HDAI compounds of the formula lie 




k i 

or a pharmaceutically acceptable salt thereof. The variable substituents are as defined 
above. 

Especially useful compounds of fomiula (lie) are those wherein R18 Is H, fluoro, chloro, 
bromo. a Ci-C4alkyl group, a substituted Ci-C4alkyl group, a Cs-Cycycloalkyl group, 
unsubstituted phenyl, phenyl substituted in the para position, or a heteroaryl (e.g., pyridyi) 
ring. 

Another group of useful compounds of formula (lie) are those wherein R2 is H, or - 
(CH2)pCH20H, wherein p is 1-3, espedaily those wherein Ri is H; such as those wherein Ri 
is H and X and Y are each H, and wherein q is 1-3 and r is 0 or wherein q is 0 and r is 1-3. 
^ong these compounds R2 is preferably H or -CH2-CH2-OH and the sum of q and r Is 
preferably 1. 

Another group of useful compounds of fonnula (lie) are those wherein R18 is H, 
methyl, ethyl, t-butyl, trifluoromethyl, cyclohexyl, phenyl, 4-methoxyphenyl, 4- 
trifluoromethylphenyl, 2-fiiranyl, 2-thlophenyl, or 2-, 3- or 4-pyridyl wherein the 2-furanyl, 2- 
thiophenyl and 2-, 3- or 4-pyridyl substituents are unsubstituted or substituted as described 
above for heteroaryl rings; R2 Is H, or -(CH2)pCH20H, wherein p is 1-3; especially those 
wherein Ri is H and X and Y are each H, and wherein q is 1-3 and r Is 0 or wherein q Is 0 



.03039599A1_L> 



wo «3/03959!> 



-27- 



PCT/EP02/12343 



and r Is 1-3. Among these compounds Rz is preferably H or -CHrCHrOH and the sum of q 
and r Is preferably 1. 

Those compounds of fomiula lie wherein R20 Is H or d-Cealkyl. especially H, are 
Important membere of each of the subgenuses of compounds of formula lie described 
above. 

N-hydroxy-3-[4-[[(2-hydroxyethyi)I2-(1H-indol-3-yl)ethyll-aminolmethyllphenyO-2E-2- 
propenamWe.N-hydroxy-3-[4-[I[2-(1Wndol-3-yl)ethyq-amlno]methyllphenyll-2E-2- 
propenamlde and w.hydroxy-3-[4-I[[2-(2-methyl-1H-lndol-3-yi)-ethyll-amlnolmethyaphenyn- 
2&2-propenamlde. or a phannaceutlcally acceptable salt thereof, are Important compounds 
of formula (lie). 



The present Invention further relates to the HDAI compounds of the fonnula ilf 
O B1 




// 

or a phamiaceutlcally acceptable salt thereof. The variable substituents are as defined 
above. 

Useful compounds of fonnula (Ilf) are Include those wherein Is H, or -(CH2)pCH20H, 
wherein p Is 1-3. especially those wherein Ri Is H; such as those wherein Ri Is H and X and 
Y are each H. and wherein q Is 1-3 and r Is 0 or wherein q Is 0 and r Is 1-3. Among these 
compounds R2 Is preferably H or -CH2-CH2-OH and the sum of q and r Is preferably 1 . 

|^^hydro)<y-3-[4-I[[2-(benzofur-3-yl)-ethyQ-amlno]methynphenyO-2E-2-propenami^ 
phannaceutlcally acceptable salt thereof. Is an Important compound of ifonnula (Ilf). 
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The above described HDAI compounds and the preparation thereof are described in WO 
02/22577 pubiished on i^terch 21, 2002. The specific HDAI compounds disclosed in WO 
02/22577 are herein incorporated by reference. 

Other HDAI compounds useful in the practice of the present invention are for example CI- 
994. the cyclic depsipeptide FK228 (formerly known as "FR901228"), MS-275 (fomierly 
known as "MS-27-275"), SAHA. Sodium valproate, Pyroxamide, Phenyl butyrate, compounds 
26 and 27, Prollfix and Apicidin (for chemical structures see below). 
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Apiddin 



HDAI compounds used in the combination of the present Invention are typically those which 
have an IC«, of less than 2 pM. especially of less than 500 nM, and most preferably of less 
than 100 nM in the histone deacetylase Inhibition assay described In Example B2 of WO 
02/22577. 

In a first aspect, the present Invention relates to a combination, such as a combined 
preparation or a pharmaceutical composition, which comprises (a) a COX-2 Inhibitor, 
especially the COX-2 Inhibitors mentioned hereinbefore. In particular those menUoned as 
being preferred, and (b) an HDAI. especially the HDAIs mentioned hereinbefore. In particular 
those mentioned as being preferred. In which the active Ingredients (a) and (b) are present In 
each case In free fbrm or In the form of a pharmaceutlcally acceptable salt, for simultaneous, 
concurrent, separate or sequential use. 

The term "a combined preparation" defines especially a "kit of parts" In the sense that the 
combination partners (a) and (b) as defined above can be dosed Independently or by use of 
different fixed combinations with distinguished amounts of the combination partners (a) and 
(b). l.e.. simultaneously, concunrently. separately or sequentially. The parts of the kit of parts 
can then. e.g.. be administered simultaneously or chronologically staggered, that is at 
different time points and with equal or different time Intervals for any part of the kit of parts. 
The ratio of the total amounts of the combination partner (a) to the combination partner (b) to 
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be administered in the combined preparation can be varied, e.g. in order to cope with the 
needs of a patient sub-population to be treated or the needs of the single patient which 
different needs can be due to the particular disease, severity of tiie disease, age, sex, body 
weight, etc. of the patients. 

Most preferably, the present invention relates to a combination of (a) a COX-2 inhibitor which 
is 5-methyl-2-(2'-chloro-6 -fiuoro-anilirK>)-phenyl acetic add, or a pharmaceutically 
acceptable salt thereof, and (b) an HDAI selected from the group consisting of N-hydroxy-3- 
[4-[[(2-hydroxyethyl)[2-(1 HHndol-3-yl)ethyO-amino]methyl]phenya-2E-2-propenamide, N- 
hydroxy-3-[4K[[2-<imndol-3-yl)eOiyl]-amino]methynphenyQ-2E-^^ and N- 

hydroxy-3-[4.[[[2-(2-methyl-1/^indol-3-yl)-ethyO-amino]metiiyOphenyO 
and phamriaceutically acceptable salts thereof. Preferably, the HDAI Is N-hydroxy»3H[4-[[(2- 
hydroxyefliyl)[2-(1 H-indol-3-yl)ethyll-amino]methyl]phenyll-2E-2-propenamide or a 
pharmaceutically acceptable salt thereof. 

In a preferred embodiment, the present invention relates to a combination of the present 
invention for use in the treatment of a disease such as espedaliy pre-malignant colon lesions 
or a colon cancer or other malignancies, preferably pre-malignant colon lesions or a colon 
cancer, in a mammal, particularly a human. 

Other malignancies to be treated according to the present invention are preferably selected 
form the group consisting of breast cancer, lung cancer, ovarian cancer, lymphoma, head 
and neck cancer and cancer of the esophagus, stomach, bladder, prostrate, uterus and 
cervix. 

In tiie context of ttie present Invention tiie terms "treatment" or "treat" refer to botfi 
prophylactic or preventative treatment as well as curative or disease modilying treatment, 
including treatment of patients at risk of contracting ttie disease or suspected to have 
contracted ttie disease as well as patients who are ill or have been diagnosed as suffering 
from a disease or medical condition. 

Wittiin the context of this disclosure, any reference to a COX-2 Inhibitor or an HDAI is 
understood to Include said compounds in their free fonri or as phamiaceutically acceptable 
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salts or any crystal forms thereof Including hydrates or solvates, If not Indicated othenvlse 
and whera appropriate and expedient 

In another aspect, the present Invention relates to the use of a COX.2 Inhibitor, especially 
the COX-2 Inhibitors mentioned hereinbefore. In particular those mentioned as being 
prefened. or a phannaceutically acceptable salt thereof, for the preparation of a 
medicament for use in combination with an HDAI. especially the HDAIs mentioned 
hereinbefore. In particular those mentioned as being preferred, or a phannaceutically 
acceptable salt thereof, for the treatment of pren^alignant colon lesions or a colon cancer or 
other malignancies, preferably piB-malignant colon lesions or a colon cancer. In a mammat 
partfculariy a human. 

The present Invention also relates to the use of an HDAI. especially the HDAIs mentioned 
hereinbefore, in particular those mentioned as being preferred, or a pharmaceuticaliy 
acceptable salt thereof, for the preparation of a medicament for use in combination with a 
COX-2 inhibitor, especially the C?OX-2 Inhibitors mentioned hereinbefore, in particular those 
mentioned as being prefened. or a phannaceutically acceptable salt thereot for the 
treatment of pre-maBgnant colon lesions or a colon cancer or other malignancies, preferably 
pre-malignant colon lesions or a colon cancer. In a mammal, particulariy a human. 

In a further aspect, the present Invention relates to pharmaceutical compositions comprising 
(a) one or more unit dosage fomis of a COX-2 Inhibitor, especially the COX-2 inhibitors 
mentioned hereinbefore. In particular those mentioned as being prefened. or a 
phamiaceutically acceptable salt thereot and (b) one or more unit dosage forms of an HDAI. 
especially the HDAIs mentioned hereinbefore, in particular those mentioned as being 
preferred, or a phannaceutically acceptable salt thereof, together with at least one 
phaonaceutically acceptable carrier. 

The invention also relates to the use of a combination of the present Invention for the 
preparation of a phamiaceutlcal composition for the treatment of pre-malignanf colon lesions 
or colon cancer or other malignancies, preferably pre-mallgnant colon lesions or a colon 
cancer. In a mammal, particulariy a human. 
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In another aspect, the present invention relates to a method of treating pre*malignant colon 
lesions or a colon cancer or other malignancies, preferably pre-mallgnant colon lesions or a 
colon cancer, in a mammal, particularly a human, which comprises treating the mammal 
simultaneously, concun-entiy, separately or sequentially v^th phanmaceutically effective 
amounts of (a) a COX-2 inhibitor, especially the COX-2 inhibitors mentioned hereinbefore, In 
particular those mentioned as being prefenred, or a phannaceutlcally acceptable salt thereof, 
and (b) an HDAI, especially the HDAIs mentioned hereinbefore, in particular those 
mentioned as being preferred, or a pharmaceutically acceptable salt thereof. 

The present invention further relates to a commercial package or product comprising (a) a 
COX-2 inhibitor, especially the COX-2 Inhibitors mentioned hereinbefore, in particular those 
mentioned as being preferred, or a phamiaceutically acceptable sait thereof, and (b) an 
HDAI, especially the HDAIs mentioned hereinbefore. In particular those mentioned as being 
preferred, or a pharmaceutically acceptable salt thereof, together with instructions for 
simultaneous, concurrent, separate or sequential use thereof in the treatment of a disease 
such as espedally pre-malignant colon lesions or a colon cancer or other malignancies, 
preferably pre-malignant colon lesions or a colon cancer, In a mammal, particularly a human. 

The present invention also relates to a commercial package or product comprising a COX-2 
inhibitor, espedally the COX-2 inhibitors mentioned hereinbefore, in particular those 
mentioned as being preferred, or a pharmaceutically acceptable sait thereof, together with 
instructions for use in combination with an HDAI, espedally the HDAIs mentioned 
hereinbefore, in particular those mentioned as being preferred, or a pharmaceutically 
acceptable sait thereof, for the ti-eatment of a disease such as espedally pre-mallgnant 
colon lesions or a colon cancer or other malignandes, preferably pre-malignant colon lesions 
or a colon cancer, in a mammal, particularly a human, 
or 

a commercial package or product comprising an HDAI, especially the HDAIs mentioned 
hereinbefore. In particular those mentioned as being preferred, or a phanmaceutically 
acceptable salt tiiereof, together with instructions for use in combination witti a COX-2 
Inhibitor, espedally the COX-2 inhibitors mentioned hereinbefore. In particular tiiose 
mentioned as being prefenred, or a phamiaceutically acceptable salt ttierebf, for ttie 
treatment of a disease such as espedally pre-mallgnant colon lesions or a colon cancer or 
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omer malignancies. p«fe«bly pi^-mallgnaa. c*n ..stons or a colon cancer, m a manual, 
particularty a human. 

According U. <^ pre^ a pa«en. Is *Bated wKh tt»,BpeuUcally effec«« amount 

rcox.2 inh Jor and an HDA. ^ order .o «a, p,B.nal^nan. colon .es»ns. su* as 
t^. or colon cancer, or ano««r ,na«gnan^. each accordN, <o a "^ '^^^^ 
rpp^prtete for *e Individual agent. For example. tt,e COX-a lnhlb«or n^y be ad,n,n.tered 
o r r m»e daily and IHe HOA. may be adn-n^ once deny, on ^^^^i^ 
somsoU^erscnedUe-as Is app~pHa.e^«« HDA. "^''^^^X 
,rt,lbltor. on. of sIdU in the art has the ability to detemUne appropriate pham«ceul.cally 
effective amounts of the combination components. 

The C0X.2 l-Wbltors and the HDAls can be p^pared and administered as described in the 
rTsTas the documents cHed above. . they ar- available on the mart«t 

administered Ibr example m the IBrm as marketed. 

,„ the instance vrt,ere the COX-Z InhWtor Is 54«thyl-2-(2'^loro^'-fluoro^niitaH>henyl 

ac^^a pham^ceu^cally acceptable salt thereof, and the mamma, is a human, an 

C^:«eM<Mne.hy|.2,.^lom^-*K.-nllino,.phenvla=^^^ 

.IToOU, 1600 mg deny, for example. 200-1000 mg/day. su^ as 2«.. 6^. 800. 

OOOorlOOOmg/day.admlnisteredlnoneort^odosesdaliy. ^"7^^!^ is 

ehlon>6-*«ro^nl«no>pher,yl aceticacid.ora pharniaceutically ac»p.able -'"^^-^^ 

r^«d as an o«l pha^aceutlca. fom^la,™, in fbm, of a tablet, capsule or syrup. 

The fokMing Examples Illustrate the Inventicn descrtbed above; they are not. bc«ever^ 
n L. the scope of the mventlcn in any way. The beneflda, effeds of ^ methods. 
,„„po„,tons and combinations disclosed herein can also be de.em,«,ed by o«,er test 
models known as such to the pereon sidlled in the pertinent art 

Fxamples: 

The Short fbnre and abbrevlaltons used have the following definitions: 
AcOH aoetteackl 
g,. aqueous 
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DMSO dimethyl sulfoxide 

equiv. equivalents) 

Et ethyl 

EtOfiiC ethyl acetate 

GC gas chromatography 

HPLC high performance liquid chromatography 

MeOH methanol 

TFA trifluoroacetic acid 

THF tetrahydrofuran 



Example 1: Preparation of r2-(2'-chloro-6'-fluoro-Dhenvlamlno)-5-methvl-Dhenvnacetlcacid 
A mixture of 20 g of 1-(2'-chloro-6-fluorophenyl)-5-methyl-1,3-dihydro-indol-2-one, 266 ml of 
ethanol and 1 1 ml of water Is heated to reflux. 24 g of a 30% solution of sodium hydroxide is 
slowly added and reflux is continued for 1 hour. The solution is cooled to 40-45''C arul 
treated slowly with a solution of 18 g of concentrated hydrochloric add in 94 g of deionlzed 
water up to a pH of 3-4. The obtained suspension is cooled to 20-25''C and the crystalline 
material is collected by fiMration, washed with etiianol/deionized water and dried under 
reduced pressure to yield 19.5 g of pure E2-(2'-chloro-6'-fluoro-phenylamino)-5-methyt- 
phenyQaceticadd. Melting point: 152-154''C. 

^H-NMR(DMSO-d«. 500MHz. 300K) 6 2.21 (s, 3H, CH3), 3.64(s. 2H, CHz); 6.42[dd. J « 8.0Hz. 
J H^»« 3.0. 1H. HC(6)], 6.90[dd. J « 8.0,2.0Hz. 1H. HC(5)]. 7.01[d. J s 2.0Hz, 1H, HC(3)]. 
7.09(s. 1H, NH). 7.09Iddd. J = 8.5Hz. J h.f= 5.5, 1H. HC(4')]. 7.23[ddd. J = 8.5.1.5Hz, J 
11.0, 1H. HC(5')], 7.34[ddd. J = 8.5,1.5Hz. J h^»= 1.5. 1H. HC(3')1, 12.67(s. 1H, COOH). 

Step 1.1A: Preparation of f2'-chloro-6'-fluoroohenvlW4-methvlphenvlVamiqi=» 
14.65 g (100 mmol) of 2-chloro-6-fluorophenol are dissolved in 50 mi of 2-propanoi followed 
by the addition of 15.5 g (112 mmol) of potassium caitonate and 18.9 g (103 mmol) of 2- 
chlon>-N-(4-methytphenyl)acetamide. The mixture is refluxed for 4 hours. At tills time, the 
fonnation of 2-(2'-chloro-6-fluorophenoxy)-N-(4-metiiylphenyt)acetemide is completed. 
20 ml of sodium meth^ate solution 30% In mettianol are slowly added. To maintain a 
temperature of at least 75"C, about 25 ml of solvent are distilled during the addition. The 
mixture is boiled 2 hours more to complete the fomriation of (2'-chlorx)-6'-fluorophenyl)-(4- 
metiiylphenyt)-amine. 
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Z .^ l^ ou (Z^-«u«ophen,W4.ne«^PHen,1>an>.ne -njls confound 

S^^MR^oi, 600 MHZ. 300K) * 2.17(3. 3H. CH=); 9.53tdd. J - 8 5Hz J 1.5 ^ 
H-NMK luwio^ . OU 14C(S\ and Ha5)l. 7.16[ddd. J = 8.0Hz. J h-f = 6.0, 
HC(2) and HC(6)]. 6.94ld. J = 8.0Hz. 2H. HC(3) and HC^^^ J^^ ^ ^ 
1H. HC(4')1. 7.25[ddd. J = 8.0.1.5Hz. J „.f= 8-0, 1H. HC(5 )]. 7.34iaaa. 
1.5. 1H. HC(3')l; 7.63(s. 1H. NH). 
MS(EI) m/z235 (100. M*). 200 (35. (M-CI) ). 185 (55) 

4 g (56 mmoi) o ^ ^^^^ 42 g 

complete the chlorlnatlon. 

6C check: 91% of 2-chloro^fluorophenol 

5.2% of 4-diIoro-6-fluorophenol 

3 5% of 2,4-dlcNoro-6-fluorophenoI 
200-250 of so.«nt a» Edited at nonna. p«ssu«. The ^suiting concenttted solu«on 
^:2,lo-5.C.The*.a,ned.h«<suspe™.on.ss*reda.^^^ 
hour washed w.» cold haxane^oUon and drted at ««»n tempemture. 
Yield: 78 g vAlte ayetals. GC 98.7%. Melting point 63.5^.8-C. 
MS(EI)m/z146(100.M*),126t19.{M+lF)1 „ ,u hC(411 7 15tm 

mI«L<P>ASO^. 500MHZ, 300K) « 6.8lddd. J = 8.2 HZ. J 6.5. 1H. HC(4)1. 7.15[m. 
2H, HC(3) and HC(5)1, 10.3(8, 1H, OH). 

liter a« added at 20^-C two separated dipping funnels 42.3 g (375 mmoO of 
XXSL^de «K. 39 rn. of concentrated scdlun, ..ydro^lde m 
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maintain a pH of 8-12. Tlie obtained suspension is cooled to O-S^'C. Tiie crystalline 
compound is filtered, washed yNtth water and cold toluene and dried. 
Yield: 55 g HPLC > 99%. 

Steo 1.1B: Alternative oreoaration of f2'-chloro-6'-fluoroDhenvt)-f4-methvlDhenvlV-amine 
A mixture of 2-bromo-1-chloro-3-fluorobenzene (32 g, 153 mmol), p-toluidlne (16.4 g, 153 
mmol), sodium tert.butylate (27.5 g, 286 mmol), (+)-BINAP [2,2 -Bls-(diphenylphosphino)- 
1,r-binaplithalin, 0.66 g, 1.1 mmol) and toluene (250 ml) is stirred under nitrogen for about 
30 minutes. After ttie addition of Palladium-bis-(dibenzylidenaceton) (0.8 g, 1 mmol), the 
mixture is heated to 1 10^*0 (slight reflux) for 14-20 hours. The mixture is then cooled to 
30''C, water (60 ml), concentrated hydrochloric add (60 ml) as well as charcoal and cellite (5 
g each) are added and stirring is continued for an hour. The mixture is filtered and the filtrate 
Is separated into the phases. The organic phase is washed with water (3 times, 70 ml each) 
and concentrated In vacuo to obtain 37.2 g of crude (2'-chioro-6 -fluorophenyl)-(4- 
methylphenyl)-amine. The product can be used in the next step (Step 1.2) as such; 
alternatively in can be kugelrohrdistilied In vacuo. 

Step l.iC: Altemative preparation of f2'-<:htoro-6-fluoroDhenviW4-methvlDhenvlV-amine 
A mixture of 2-chioro-6-fluoroaniline (4.00 g, 27.5 mmol), 4-bromotoluene (4,70 g, 27.5 
mmol), sodium te/t-butylate (4.75 g, 49.4 mmol), and toluene (55 mL) is stirred at 25 •C 
under nitrogen for 30 minutes. To this mixture, a solution of paliadium-bis- 
(dibenzylidenacetone) (15.8 mg, 55 mmol) and til-ferf-butylphosphine (1) (8.3 mg, 0.04 
mmol) in toluene (5 mL) is added and the resulting suspension is stirred at 1 lO^'C for 14 
hours. The mbcture is then cooled to 30'*C. Water (30 ml), concentrated hydrochloric acid (10 
ml), charcoal and cellite (1 g each) are added and stim'ng is continued for 1 hour. The 
mixture is filtered and the filtrate is separated into its phases. The organic phase is washed 
three times with water (10 mL) and concentiBted In vacuo to give 6.5 g of crude (2 -chloro-6 - 
fluorophenyl)-(4-metiiylphenyl)-amine. The product can be used directly In the next step 
(Step 1 .2). Alternatively, it can be distilled In vacuo by Kugeirohr. 

Step 1.2: P reparation of 2 -chloro-N-f2'-chiorD-6'-fl uorophenvlVN-f4-mettivlphenvl) acetamide 
20.4 g of crude (2'-chloro-6 -fiuorophenylH4-methylphenyl)-amine are heated to about SO'^C 
and treated with 10.75 g of chloroacetylchloride. The mixture is stirred for 2 hours and 
diluted with 10 ml of 2-propanoi. The solution is cooled to 35-40''C and seeded. The 
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precipitated suspension is diluted with 30 ml of hexane. cooled to O-S^C and stined for about 
1 hour The crystals are isolated by filtration, washed with a cold solution of 2- 
propanol/hexane 1/3. After drying. 22.7 g of 2-chloro-rH2'-chtoro-6'-fluorophenyl)-N-(4- 
methylphenyl)acetamlde are obtained. HPLC purity: 99%. Melting point: 79-80»C. 
^H-NMR(DMFKl^ 400 MHz. 393K) 6 2.44(S. 3H. CH3); 4.32 (s. 2H. CH^. 7.35Id. J = 8.0Hz. 
2H HC(3) and HC(5)1. 7.43[ddd. J = 8.0.2.0Hz. J h.= S.OT. 1H. HC(5')1. 7.48td. J = 8.0Hz. 
2H. HC(2) and HC(6)1. 7.55Id. J = 8.0Hz. 1H. HC(3')1. 7.60Iddd. J = 8.0Hz. J 5.5. 1H, 
HC(4')1. 

o.. p ^ ^. Pr.n«».tioP » f V^'.ri,inrn^'-fluoronhenvlV5-n^thvl-1.3-dlhydro-indol-^^^^^ 
A melt of 124.8 g (400 mmd) of 2-chloro-N-(2'-chloro-6'-fluorophenyl)-N-(4. 
methylphenyi)acetamide at 100.120'C is treated with 69.3 g (520 mmol) of aluminium 
chloride in small parts. The mixture Is heated to 1 60-C and stinred for 4-6 hours at this 
temperature. 

The molten mlxtuie is cooled to 1 lO'C and diluted with 300 mi of toluene. The obtarned 
solution is added to 500 ml of water at 60»C. The organic phase is separated while hot. 
decolorized with activated carbon, filtered and concentrated. The residue Is dissolved In hot 
2.propanol. decolorized again with activated carbon, filtered and concentrated to a volume of 
about 250 ml. The obtained suspension Is cooled to 0.5X. filtered, washed with cold 2- 
propanol. After drying. 87 g of H2'-chloro^'-fiuorpphenyl^5-methyM.3^lhydro.|ndol^^^^^^ 
are obtained. Melting point 137.5-1 38.5'C. 

^H-NMR(DMSO-d«. 500 MHz. 300K) 6 2.27(s. 3H. CH3); 3.83(s. 2H. CHa); 6.35[d. J = 8.0Hz. 
1H HC(7)] 7.01[d. J = 8.0HZ. 1H. HC(6)]. 7.19[s. 1H. CH(4)1. 7.52lddd. J = 8.5.2.0Hz. J 
10.0. 1H. HC(5')1. 7.60[ddd. J = 8.5.2.0Hz. J 1 .5. 1H. HC(3')1. 7.63lddd. J = 8.5Hz. J 
= 1.5, 1H. HC(4')1. 

f\a Preoarp *'"" of AA-Hvdr 
^ ^g-pmnenamide 

4-Formylclnnamic add methylester is produced by adding 4.fomiylclnnamic add (25 g. 0.143 
mol) in MeOH and HCI (6.7 g. 0.18 mol). The resulting suspension is heated to reflux for 3 
houra cooled and evaporated to dryness. The resulting yellow solid is dissolved In EtOAc. 
the solution washed with saturated NaHCOa. dried (MgS04) and evaporated to give a pale 
yellow solid whidi is used without further purification (25.0 g. 92o/o). To a solution of 
tryptamlne (16.3 g. 100 mmol) and 4-fomiylclnnamlc add methylester (19 g. 100 mmol) In 
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dichloroethane, NaBH(OAc)3 (21 g, 100 mmol) is added. After 4 hours the mixture is diiuted 
with 10% K2C03 solution, the organic phase separated and the aqueous solution extracted 
with CH2Ci2. The combined organic extracts are dried (Na2S04), evaporated and the residue 
purified by flash chromatography to produce 3-(4-{[2-(1H-indoi-3-yl)-ethylamino]-methyl}- 
phenyl)-(2£)-2-propenolc add methyl ester (29 g). A solution of KOH (12.9 g 87%, 0,2 mol) 
in MeOH (100 mL) is added to a solution of h10Ni-i2-l-ICI (13.9 g. 0.2 mol) in MbOH (200 mL) 
and a precipitate results. After 15 minutes the mixture Is filtered, the filter cake washed with 
MeOH and the filtrate evaporated under vacuum to approximately 75 mL. The mixture is 
filtered and the volume adjusted to 100 mL with MeOH. The resulting solution 2M HONH2 is 
stored under N2 at -20' C for up to 2 weeks. Then 3-(4-{[2-(1/^indol-3-yl)-ethylamino]- 
methyi}-phenyiH2£)-2-propenolc add methyl ester (2.20 g, 6.50 mmol) is added to 2 1^4 
HONIH2 in MeOH (30 mL. 60 mmol) foik>wed by a solution of KOH (420 mg. 6.5 mmol) in 
MeOH (5 mL). After 2 hours dry ice is added to the reaction and the mbdune is evaporated 
to dryness. Tlie residue is dissolved in hot MeOH (20 mL). cooled and stoiBd at -20 "C 
overnight The resulting suspension is filtered, the solids washed with ice cold MeOH and 
dried under vacuum, produdng AMHydroxy-3-[4-[[[2-(1/f-indol-3-yl)-ethyi]- 
amino]methyl]phenyl]-2E-2-propenamide (m/z 336 [MH*]). 

Example 3: Pret)aratiDn of AA-Hvdroxv-3-^4-f^f2-hvd^oxvethvi^^2-f1Wndol-3-vl>-ethvn- 
amino^methvnDhenvn-2g-2HaroDenam^de 

A solution of 3-(4-{[2-(1A/-indoi-3-yl)-ethylamino]-methyi}-phenyi)-(2£)-2-propenoic add 
methyl ester (12.6 g, 37.7 mmol). (2-bromoethoxy)-tert-butyldlmethylsilane (12.8 g, 53.6 
mnrwl), (A-POaNEt. (7.42 g, 57.4 mmol) In DMSO (100 mL) is heated to 50" C. After 8 hours 
the mixture is partittoned with CHaCiz^HaO. The organic layer is dried (Na2S04) and 
evaporated. The residue is chromatographed on silica gel to produce 3-[4-({[2-(to/t'- 
butyidimethylsilanyioxy)-ethyl]-[2-(1H-indol-3-yi)-ethyO-amlno}-methyl)-phenyl]-(2E)-2- 
propenoic add methyl ester (13.1 g). A solution of KOH (12.9 g (87% pure), 0.2 mol) in 
MeOH (100 mL) is added to a solution of HONHa-HCI (13.9 g, 0.2 mol) In MeOH (200 mL) 
and a precipitate results. After 15 minutes the mixture is filtered, the filter cake washed with 
MeOH and the filtrate evaporated under vacuum to approximately 75 mL The mixture is 
filtered and the volume adjusted to 100 mL with MeOH. The resulting solution 2M HONHa is 
stored under N2 at -20' C for up to 2 weeks. Then 3-I4-({[2-(fert-butyldlmethyIslIanytoxy)- 
ethyl]-[2-(1H.indoi-3-yl)-ethyll-amino}-methyl)-phenyl]-(2e)-2-propenoicadd methyl ester 
(5.4 g, 1 1 mmol) Is added to 2 M HONHz in MeOH (90 mL. 180 mmol) followed by a solution 
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of KOH (720 mg (87% pure), 1 1 .2 mmol) In MeOH (5 mL) and the mixture stirred ovemlflht 
Dry °» r^Ld I «,e Leon a™. «» n*<.«e d,u.ed with resu«ng h, the lb,n«.on of 
a^r^^ThelMdv^s decanted andtl«s.«wasdl,«.«^.nMeC^ 
flLe I evaporated to afford ,^hydroxy^^{|2-(<ert-butyldl.nethy1s.lanyloxy).eW^ 
nr*^Ve,hVa.n,no>n,e«,y.>phenyfl-(2£>2^.ropenan,lde (5.1 g.) whi* ^ «-.hou. 

further ur«.ca«on. The hydroxantlc add (5.0 g. 13.3 n,n»0 Is then drssoWed .95% 
TPAAH O (59 mU and heated to 40 - 50 -C for 4 hour*. The rnlxture Is evaporated end the 

n;reve,seph3seHPUCtop,oduoe,.Hyd™x.^^^^ 
,„dol*^>.thyfl^rnlno,n«.hynphenya-2&2H«penam«easthetrHI^ 

380 [MHl). 

o.^|nnim.>thvnDhemfn-?F-?-l]fnBeiWTlM9 ,H.„n-r»nd2 
A suspension of UAIH, (17 g. 446 nU m dry THF (1000 nnL) Is cooled to 0 C arx. 2^ 
meth^lndole^lyoxylartde (30 g. 148 n«,c*) Is added In portions over 30 minutes. The 
n .s stJ a. room tenrperatur. for 30 n-nutes and then n«lnUlned at reflux for 3 
nrr^acaon „ coded to 0 -C and treated w«h (17 n,,). 15% NaOH (a,. 1 
and HP (51 nrl). The nrbdure .s treated with MgSO.. ftered and the flitrate evapo^ted to 
flK» 2-methylt,«>tan*» ^ Is dissolved MeOH. Methyl 4Wnrvamate (16^ g, 88.8 
Lo.) added 10 the solution, followed by NaBH,CN (8.4 g) and AcOH (1 equrv.). After 1 
hcor L reacuon IS diluted wHh NaHCO, (aq.) ar- extracted w«, EtOAo. The organs 
extracts are dried (MgSO.). filtered and evaporated. The residue IS purified by 
chro^rtography to give 3^4^I2K2^th,l-1 Wndo^3.yl)^thylan^no!.n«thylH>henylM^^ 
ZZ^^r^ ester.Tt^esterfed^d In MeOH, 1.0 M H«/d|oxane 1-1.5 
eql ) IS added followed b/ BP- The resultlnfl predpltate Is nitered and the -"^ «^ 
1 and dried ««.oughly to give 3K4^12K2-n.ethyl.1 "^'^^^^^^^^^ 
phenyivUz-propenoloadd ,«thyl ester hydrochlortde. 1.0 M NaOH (aq., 85 mL) Is added 

sLon Of the meth,. ester hydrochloride ,14.9 g, 38.6 mmol, and HONH. 
(50% aq. solution. 24.0 mU ca. 391.2 n«,^. After 6 hours, the Ice cold solu^ is drl^ 
llth hJ. and NH.CI (aq.. 0.86 M. 100 mL). The resulting precipitate Is filtered, washed with 
H^ and dried to afford ^^hydn»<y-3^4^[P■<2-methyl-1 H-lndoW-yO-ethyll- 
amlnolmeth)flphenyfl-2E-2-propenamide (mte 350 (MHl). 
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Example 5 : 

5- methyl-2-(2'-chtoro-6 -fluoro-anilino)-phenyi acetic acid (alternatively named [2-(2'-chloro- 

6 - fluoro-phenylamino)-5-methyl-phenyl]acetic add; for the preparation see Example 1) 
("COX") and N-hydroxy-3-[4-[[(2-hydroxyethyl)[2-(1H-lndol-3-yl)ethy^ 
2E-2-propenamfde (alternatively named (E)-A^-Hydroxy-3-[4-({(2-hydroxy-ethylH2-(1H-lndol- 
3-yl)-ethyl]-amino}-methyi)-phenyl]-acrylamide; for the preparation see Example 3) ("HDAr) 
are tested as single agents and together as combination therapy In a mouse model of 
adenomatous polyposis for the prevention and treatment of Intestinal polyps. HDAI is 
administered intravenously to the mice at 10 mg/kg in a 5% (wA^) dextrose in water solution, 
q.d.. 3 times per week for three weeks. COX is administered as a dietary admixture at a 
concentration of 125 ppm. % T/C is the quotient of the mean number of polyps In the 
treated mice divided by the mean number of polyps In the control mice times 100. The 
following results of duplicate experiments are observed: 



DRUGS 




POLYPS 


ANIRAALS 


Compound 


Route 


Regimen 


Dose 


n/lean 


% 


%BodyWt. 


Dead 








(mg/kg) 


Intestinal 
Polyp Count 
(#±SEM} 


T/C 


Ciiange 


/ 

Total 


Control 


feed 


ad libitum 




23 ±2.0 




+8.2 ± 0.1 


0/4 


COX 


feed 


ad libitum 


125 ppm 


14 ± 0.7 


60 


+10 ±0.1 


0/7 


HDAI 


I.V. 


3x/wk 


10 mg/kg 


12 ±0.57 


52 


+3.5 ± 0.1 


0/7 


COX+ HDAI 


feed+l.v 


ad 

libltum+3x/ 
wk 


125 
ppm+10 
mg/kg 


8 ± 0.27 


33 


+4.8 ± 0.1 


0/7 
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DRUGS 
Compound 



Control 

"hdaT 



COX+HDAI 



Route 



feed 
feed 



feed+l.v 



Regimen 



ad libitum 
ad libitum 
3x/Wk 



ad 

llbitum+3x/ 
wk 



Dose 
(mg/kg) 



125 ppm 
10 mg/kg 



125 
ppm+10 
mg/kg 



POLYPS 

Mean 
Intestinal 
Polyp Count 
(#±SEM) 

26 ± 0.4 
12 ± 0.3 
15 ±0.3 
8 ±0.3 



T/C 



46 
■57 



30 



ANIMALS 
%BodyWt. 
Change 



+16.3 ±0.2 
+8.1 ± 0.2 
+9.6 ± 0.1 



+6.7 ±0.1 



Both aaenb atone cause a stetoUoaBy slgnifican. reducUon In the number of '»^ <°^ 
W„.na. polyps. The combinalion further reduces the number of polyps to a level Is 
.teWcal^ slgnBcantly lo»er *an number of polyps obfained by .reatment v«m eimer 
StaHsflcal evalua«cns are perfonned using a one «led S*x<en. .-.es. and all p 



values are less than 0.01 . 
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What is claimed is : 

1. A combination which comprises (a) a COX-2 inhibitor and (b) a histone deacetylase 
Inhibitor In which the active Ingredients (a) and (b) are present In each case In free fomi or In 
the form of a pharmaceutically acceptable salt, for simultaneous, concun-ent, separate or 
sequential use. 

2. The combination of dalm 1 wherein the COX.2 Inhibitor is selected from a compound of 
formula I 



wherein R* is methyl or ethyl; 

R*i Is chloro or fluoro; 
R*2 Is hydrogen or fluoro; 

R*3 Is hydrogen, fluoro, chloro, methyl, ethyl, methoxy, ethoxy or hydroxy; 

R*4 is hydrogen or fluoro; 

R*5 Is chloro, fluoro, trifluoromethyl or methyl; and 

R*6 Is hydroxy or -OCH2COOH; 
phamnaceutically acceptable salts or solvates thereof; and 
pharmaceutically acceptable prodrug esters thereof. 

3. The combination of claim 2 wherein the COX-2 inhibitor Is selected from a compound of 
fomnula la 




3 
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Wherein R* is methyl or ethyl; 

R*i ischloroorfluoro; 
R*2 is hydrogen or fluoro; 

R% is hydrogen, fluoro. chloro. methyl, ethyl, methoxy. ethoxy or hydroxy; 

R*4 is hydrogen or fluoro; and 

R*6 is chloro. fluoro. trifluoromethyl or methyl; 
phamraceutlcally acceptable salts or solvates thereof; and 
pharmaceutically acceptable prodmg esters thereof. 

4. The combination of daim 3 wherein the COX-2 inhibitor is 5-methyl-2-(2'-chioro^'-fluoro. 
annino)-phenyi acetic add or a phamnaceutically acceptable salt thereof. 

5 The combination of daim 1 wherein the COX-2 inhibitor is a COX-2 inhibitor which has an 
ICeo for COX-2 inhibition of less than 2 nlVI and an IC50 for COX-1 Inhibition of greater than 
5hM. 

6. The combination of claim 1 wherein the C0X.2 inhibitor is selected from the group 
consisting of rofecoxib, etoricoxib. celecoxib. vaidecoxib. parecoxib. a pharmaceuticaliy 
acceptable salt thereof, and a hydrate thereof. 

7. The combination of any one of daims 1-6 wherein the histone deacetylase inhibitor is a 
compound of fonnnula II 
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wherein 

Ri is H, halo, or a straight chain Ci-Ce alkyi; 

R2 Is selected from H, C1-C10 alkyI, C4 - Cg cycloalkyi, C4 - C9 heterocycloalkyi, C4 - Cg 
heterocycloalkylalkyi, cycloalkylalkyi, aryl, heteroaryl, arylalkyi, heteroarylalkyl. 
•(CH2)nC(0)R6, -(CH2)nOC{0)R6, amino acyl, HON-C(0)-CH=C(Ri)-aryl-alkyl- and 
-(CH2)nR7: 

R3 and R4 are the same or different and Independently H, Ci-C© alkyI, acyl or ai^amlno, 
or Ra and R4 together with the carbon to which they are bK)und represent C=0, C=sS, 
or C=NR8, or R2 together with the nitrogen to which It is bound and R3 together with 
the carbon to which it is bound can form a C4 - Cg heterocycloalkyi, a heteroaryl, a 
polyheteroaryl, a non-aromatic polyheteroc^cle, or a mixed aryl and non-aryl 
polyheterocycle ring; 

Rsjs selected from H, Ci-Ce alkyl. C4 - Cg cycloalkyi, C4 ~ Cg hetere>cycloaIkyl, acyl. aryl. 

heteroaryl, arylalkyi, heteroarylalkyi, aromatic polycyde, non-aromatic polycycle. 

mixed aryl and non-aryl polycycle, polyheteroaryl, non-aromatic polyheterocycle, and 

mixed aryl and non-aryl polyheterocycle; 
n, ni, n2 and na are the same or different and independently selected from 0-6, when 

ni Is 1-6, each carbon atom can be optionally and Independently substituted with R3 

and/or R4; 

X and Y are the same or different and Independently selected from H, halo, C1-C4 alkyl, 

NO2, C{0)Ri, OR9, SRg, CN. and NRioRn; 
Re Is selected from H, CrCe alkyl. C4 - Cg cycloalkyi, C4 ~ Cg heterocycloalkyi, 

cycloalkylalkyi, aryl, heteroaryl, arylalkyi, heteroarylalkyi, OR12. and NR13R14; 
Rr is selected fnDm OR15, SR15, S(0)Ri6, SO2R17, NR13R14. and NR12SO2R8; 
Re is selected from H, OR15. NR13R14, Ci-Ce alkyl, C4 - Cg cycloalkyi, C4 - Cg 

heterocycloalkyi, aryl, heteroaryl, arylalkyi, and heteroarylalkyi; 
Rg is selected from Ci - C4 alkyl and C(0)-alkyl; 
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Rio and Rii are the same or different and Independently selected from H. C1-C4 alkyl. 
and -C(0)-allcyl; 

R« is selected from H. Ci-Ce alkyl. C* - C9 cyctoalkyl. C4 - Co heterocydoalkyl. C4 - Co 
heterocydoalkylalkyl. aryl. mixed aryl and non-aryl polycycle, heteroaryl. arylalkyl. 
and heteroarylalkyi; 

Ri3 and Ri4 are the same or different and Independently selected from H, Ci-Ce alkyl. C4 

- Co cycloalkyl. C4 - Co heterocydoalkyl. aryl. heteroaryl. arylalkyl. heteroarylalkyi. 

amino acyl. or R13 and R14 together with the nitrogen to whldi they are bound are 

C4 - Co heterocydoalkyl. heteroaryl. polyheteroaryl. non-aromatic polyheterocycle or 

mixed aryl and non-aryl polyheterotyde; 
R« is seleded from H. Ci-Co alkyl. C4 - Co cycloalkyl. C4 - Co heterocydoalkyl. aryl. 

heteroaryl, arylalkyl. heteroarylalkyi and (CH2)mZRi2; 
R,e is seleded from Ci-Ce alkyl. C4 - Co (ydoalkyl. C4 - Co heterocydoalkyl. aryl. 

heteroaryl. polyheteroaryl. arylalkyl. heteroarylalkyi and (CH2)mZRi2; 
R,, is seleded from Ci-Ce alkyl. C4 - Co cydoalkyl. C4 - Co heterocydoalkyl. aryl. 

aromatic polycyde. heteroaryl. arylalkyl. heteroarylalkyi. polyheteroaryl and NRisRiV. 
m is an Integer seleded from 0 to 6; and 
Z Is seleded from O. NR13. S and S(0): 
or a phannaceutlcally acceptable salt thereof. 

8 The combinatton of dalm 7 wherein the histone deacetylase Inhibitor is a compound of 
formula (II) of daim 7 wherein eadi of Ri. X. Y. R3. and R4 Is H. or a phamnaceutlcally 
acceptable salt of such a compound. 

9 The combination of claim 7 wherein the histone deacetylase inhibitor Is a compound of 
formula (II) of claim 7 wherein each of Ri. X. Y. R3. and R4 Is H and one of na and na Is zero 
and the other is 1. or a phamnaceutlcally acceptable salt of sudi a compound. 

10 The combination of claim 7 wherein the histone deacetylase inhibitor Is a compound of 
formula (II) of claim 7 wherein each of Ri. X. Y. R3. and R4 is H. one of na and n, is zero and 
the other is 1 and R2 Is H or-CHrCHz-OH. or a phamnaceutically acceptable salt of sudi a 
compound. 
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1 1 . The combination of claim 7 wherein ttie histone deacefylase inhibitor Is a compound of 
the formula lla 



Q 




(lla) 



n4 is 0-3. 

R2 Is selected from H, Ci-Ce alkyl. C4 - Cg tydoalityi, C4 - C9 heterocydoalkyl, 
alkylcycloalkyl. aryl, heteroaryl, aryialkyi, heteroarylalkyi, -(CH2)„C(0)R6. amino acyl 
and -(CH2)nR7; 

Rs' is heteroaryl, heteroarylalkyi. an aromatic polycyde. a non-aromatic polycycle, a 
mixed aryl and non-aryi polyene, polyheteroaryl. or a mixed aryl and non-aiyl 
pbiyhetero(^cle 
or a pharmaceutically acceptable salt thereof. 

12. The combination of claim 7 wherein the histone deacetyiase inhibitor is a compound of 
the formula lib 



p 




(lib) 



wherein 

R2' is selected from H. Ci-Ce a\ky\, C4-C6 cycloalkyl. all<yfcycloalkyl. and (CH2)a-»OR2i 

where R21 is H, methyl, ethyl, propyl, or Isopropyl, and 
Rs" is unsubstituted or substituted 1H-indol-3-yl, benzofuran-3-yl or quinolin-3-yl 
or a phanmaceuticaliy acceptable salt thereof. 

13. The combination of claim 7 wherein the histone deacetyiase Inhibitor is a compound of 
the fomiula Me 



.03039SeeA1J_> 



wo 03/039599 



-47- 



PCT/EP02/12343 




(He) 



wherein the variable substltuents are as defined for a compound of fomfiula (II) of claim 7, or 
a pharmaceutically acceptable salt thereof. 

14. The combination of claim 13 wherein the histone deacetylase inhibitor is a compound of 
formula (He) of claim 13 wherein R18 Is H. fluoro. chloro. bromo. a Ci-C4all<yl group, a Cs- 
CTcydoalkyl group, phenyl or a heteroaryl ring, or a phannaceutlcally acceptable salt of such 
a compound. 

15. The combination of dalm .13 wherein the histone deacetylase Inhibitor Is a compound of 
formula (He) of dalm 13 wherein R1 8 is H. fluoro. chloro. bromo. a Ci-C4alkyl group, a C3- 
Ccydoalkyi group, phenyl or a heteroaryl ring. R2 Is H or -(CH2)sCH20H and s Is 1-3. or a 
phannaceutlcally acceptable salt of such a compound. 

16. The combination of claim 13 wherein the histone deacetylase Inhibitor Is a compound of 
formula (lie) of dalm 13 wherein R18 Is H. fluoro. chloro. bromo. a C,-C4alkyl group, a C3- 
CTcydoalkyl group, phenyl or a heteroaryl ring. R2 is H or -(CH2)sCH20H. s Is 1-3, Ri Is H, X 
and Y are each H and q is 1-3 and r Is 0 or q is 0 and r Is 1-3. or a phamnaceutically 
acceptable salt of such a compound. 

17. The combination of dalm 7 wherein the histone deacetylase inhibitor Is selected from 
the group consisting of N-hydroxy-3-[4-[l(2-hydroxyethyl)[2-(1H-indoi-3-yl)ethyll- 
amlno]methyaphenya-2E-2-propenamide. N-hydroxy-3-I4.Il[2-(1H-lndol-3-yl)ethyl]- 
amlno]methyaphenyn-2E-2-propenamlde and /v-hydroxy-3-[4-n[2-(2-methyl-1H-lndol-3-yl)- 
ethyn-amlnolmethyl]phenyll-2£-2-propenamide, and phamiaceuticaiiy acceptable salts 

thereof. 
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18. The combination of daim 17 wherein the hfstone deacetylase inhibitor is N-hydroxy-3-[4- 
[[(2-hydroxyethyi)I2-(1 HHndol-3-yl)ethyO-amlno]methyi]phenyl]-2E-^^^ or a 
phannaceuticaliy acceptable salt thereof. 

19. The combination of any one of claims 1-18 for use in the treatment of a disease in a 
mammal. 

20. The combination of claim 19 for use in the treatment of pre-malignant colon lesions or a 
colon cancer or other malignancies in a mammal. 

21 . The combination of claim 20 wherein the other malignancies to be treated are selected 
from the group consisting of breast cancer, lung cancer, ovarian cancer, lymphoma, head 
and neck cancer and cancer of the esophagus, stomach, bladder, prostrate, uterus and 
cervix. 

22. The combination of claim 20 for use In the treatment of pre-malignant colon lesions or a 
colon cancer. 

23. A combination which comprises (a) a pharmaceutically effective amount of 5-methyl-2- 
(2'-chloro-6 -fluoro-anilino)-phenyl acetic add, or a pharmaceutically acceptable salt thereof, 
and (b) a pharmaceutically effective amount of N-hydroxy-3-t4-[[(2-hydroxyethyl)I2-(1H-lndol- 
3-yl)ettiyl]-amino]methyl]phenyl]-2E-2-propenamlde, or a phannaceuticaliy acceptable salt 
thereof, for use in the ti^atment of pre-mallgnant colon lesions or colon cancer In a mammal. 

24. The combination of any one of claim 19-23 wherein the mammal to be treated is a 
human. 

25. Use of a COX-2 Inhibitor or a phannaceuticaliy acceptable salt tiiereof for the 
preparation of a medicament, for use in combination with a histone deacetylase inhibitor or a 
phamnaceutically acceptable salt thereof, for tiie treatment of pre-malignant colon lesions or 
a colon cancer or other malignancies in a mammal. 

26. Use of a histone deacetylase Inhibitor or a pharmaceutically acceptable salt thereof for 
the preparation of a medicament, for use in combination witti a COX-2 inhibitor or a 
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pharmaceutically acceptable salt thereof, for the treatment of pre-mallgnant colon lesions or 
a colon cancer or other malignancies In a mammal. 

27. The use of dalm 25 or 26 wherein the COX-2 Inhibitor is a COX-2 Inhibitor of any one of 
cTalms 2-6, or a phamiaceutlcaily acceptable salt thereof, and the histone deacetylase 
inhibitor is a histone deacetylase inhibitor of any one of claims 7-18. or a pharniaceutically 
acceptable salt ttiereof. 

28. A phamiaceutlcal composition which comprises (a) one or more unit dosage fornis of a 
COX-2 Inhibitor, or a pharmaceutically acceptable salt thereof, and (b) one or more unit 
dosage forms of a histone deacetylase Inhibitor, or a phamiaceutically acceptable salt 
thereof, together with at least one phannaceutically acceptable canler. 

29. The phannaceutical composition of claim 28 which comprises (a) one or more unit 
dosage forms of a COX-2 inhibitor of any one of claims 2-6. or a phamiaceutically 
acceptable salt thereof, and (b) one or more unit dosage fonns of a histone deacetylase 
Inhibitor of any one of claims 7-18, or a phanmaceuticaily acceptable salt thereof. 

30. The phamiaceutlcal composition of claim 28 or 29 wherein the COX-2 Inhibitor is 5- 
methyl-2-(2'-chloro-6'-fluoro-anlllno)-phenyl acetic add, or a pharmaceutically acceptable salt 

thereof. 

31. The phamiaceutlcal composition of dalm 30 wherein the histone deacetylase Inhibitor is 
selected from the group consisting of N-hydroxy-3-[4-II(2-hydroxyethyl)[2-(1H-lndol-3- 
yl)ethyll-aminolmethyl]phenyll-2E-2-propenamlde,N-hydroxy-3-t4-a[2-(1H-indol-3-yl)ethya- 
amino]methyllphenyl]-2E-2-propenamide and Af-hydroxy-3-[4-I[[2-(2-methyl-1 H-indol-S-yl)- 
ethya-amlnolmethyllphenyll-2E-2-propenamlde, and pharmaceutically acceptable salts 

thereof. 

32. The pharmaceutical composition of claim 31 wherein the histone deacetylase inhibitor Is 
N-hydroxy-344-[[(2-hydroxyethyl)I2-(1H-lndol-3-yl)ethyl]-amlno]methyllphenyl]-2E-2- 

propenamlde or a phamiaceutically acceptable salt thereof. 
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33. Use Of a combination according to any one of claims 1-18 and 23 for the preparation of 
a phannaceutlcal composition for the treatment of pre-mallgnant colon lesions or a colon 
cancer or other malignancies In a mammal. 



34. A commercial package or product comprising (a) a COX-2 Inhibitor, or a 
pharmaceutlcally acceptable salt thereof, and (b) a histone deacetylase inhibitor, or a 
pharmaceuticaiiy acceptable salt thereof, together with instructions for simultaneous, 
concurrent, separate or sequential use thereof in the treatment of a disease in a mammal. 

35. The commera'al pacloge or product of claim 34 comprising (a) a COX-2 inhibitor of any 
one of claims 2-6, or a phamnaceutically acceptable salt thereof, and (b) a histone 
deacetylase inhibitor of any one of daims 7-18, or a phamiaceutically acceptable salt 
thereof. 

36. A commercial package or product comprising a COX-2 Inhibitor, or a phannaceuticaliy 
acceptable salt thereof, together with instructions for use in combination with a histone 




deacetylase inhibitor, or a pharmaceuticaiiy acceptable salt thereof, for the treatment of a 
disease in a mammal, or 



a commercial package or product comprising a histone deacetylase Inhibitor, or a 
pharmaceuticaiiy acceptable salt thereof, together with Instructions for use In combination 
with a COX-2 Inhibitor, or a pharmaceuticaiiy acceptable salt thereof, for the treatment of a 
disease in a mammal. 

37. The commercial package or product of dalm 36 comprising a COX-2 inhibitor of any 
one of daims 2-6, or a phannaceuticaliy acceptable salt thereof, together with instojcHons 
for use in combination with a histone deacetylase inhibitor of any one of daims 7-18, or a 
pharmaceuticaiiy acceptable salt thereof, for the treatment of a disease In a mammal, or 
a commerdal package or produd comprising a histone deacetylase Inhibitor of any one of 
daims 7-18, or a pharmaceuticaiiy acceptable salt thereof, together with instructions for use 
in combination with a COX-2 Inhibitor of any one of claims 2-6, or a pharmaceuticaiiy 
acceptable salt thereof, for the treatment of a disease in a mammal. 
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38. The commercial package or product of any one of dalms 34-37 comprising instructions 
for use In the treatment of pre-mallgnant colon lesions or a colon cancer or other 
malignancies in a mammal. 

39. A method of treating pre-mallgnant colon lesions or a colon cancer or other 
malignancies in a mammal which comprises treating the mammal simultaneously, 
concurrently, separately or sequentially with pharmaceutloally effective amounts of (a) a 
COX-2 inhibitor, or a phamiaceutlcally acceptable salt thereof, and (b) a histone deacetylase 
inhibitor, or a phannaceutlcally acceptable salt thereof. 

40. The method of daim 39 which comprises treating the mammal with phanmaceutlcally 
effective amounts of a combination according to any one of claims 1-18 and 23. 

41. The method of claim 40 wherein the other malignancies are selected from the group 
consisting of breast cancer, lung cancer, ovarian cancer, lymphoma, head and necl< cancer 
and cancer of the esophagus, stomach, bladder, prostrate, uterus and cervbt 

42. The method of claim 40 for the treatment of pre-mallgnant colon lesions or a colon 
cancer. 

43. A mettiod of treating pre-maiignant colon lesions or colon cancer in a mammal whidi 
comprises treating the mammal with a combination of (a) a phamfiaceutically effecOve 
amount of 5^nethyl-2-(2'-chloro-6*-fluoro-anilino)-phenyl acetic add, or a phamiaceutically 
acceptable salt thereof, and (b) a pharmaceutically effective amount of N-hydroxy-3-[4-II(2- 
hydroxyethylH2-(1H-lndol-3-yl)ethyl]-amino]methyl]phenyll-2E-2-propenamlde, or a 

phamnaceutlcally acceptable salt ttiereof. 

44. The method of any one of daim 39-43 wherein the mammal Is a human. 



BNSOOaO <WO___03038S8eA1J_> 



INTE^ATIONAL SEARCH REPORT 



Intematigp^Applioation No 

PCT/Sp' 02/12343 



A. CLASSinCATION OF SUBJECT MATTER 

IPC 7 A61K45/06 A61P35/00 






Aoconflng to international Patent Classlfkallon (IPC) or to both national classification and IPC 




B. RELOS SEARCHED 


MlniHfUjm documentalion searchad (dassincalion system tollowed by ctassincailon symbols) 
IPC 7 Afillf 


Docunnenlation searched other than minimufn documentation to the extent that such documents are included in the fields searched 


Electronic data base oonsuRed during the international search (name of data base and, where practical, search terms used) 

EPO-Internal , RAJ, WPI Data, BIOSIS, EMBASE, CHEM ABS Data 


C. DOCUMENT8 CONSIDERED TO BE RELEVANT 


Category" 


Citation of document, wRh indication, where appropriate, of the relevant passages 


Relevam lo daim No. 


A 


A.K.SALIH, I.S.FENTIMAN: "Breast cancer 

prevention: present and future" 

CANCER TREATMENT REVIEWS, 

vol. 27, no. 5, 2001, pages 261-273, 

XP008014627 

page 261 

page 270, column 1 


1 


A 


C.J.FABIAN, B.F.KIMLER: "Beyond 

tamoxifen: New endpoints for breast cancer 

chemoprevention, new drugs for breast 

cancer prevention" 

ANNALS OF THE NEW YORK ACADEMY OF 

SCIENCES, 

vol. 952, 2001, pages 44-59, XP008014623 
page 44 . 
page 48 


1 


1 1 Further documents are tteted In the continuation of box C. 


j I Palent famDy members are listed in annex. 


• Special categories of cited documents : 

* A* document defining the general stale of the art which is not 

considered to be of pahicuiar lelevanoe 

'E' earierdocument but published on or after the international 
raing date 

'L" document which may throw doubts on prtorlty cla!m(8)or 
which is cfted to establish the publication dale of another 
citation or other special reason (as specified) 

'O* docunnent referring to an oral disclosure, use, exhibition or 
other means 

'P' document published prior to the international fiUng date but 
later than the priority date claimed 


'T* tater document published after the International flUng date 
or priority dale and not in conflict with the application but 
dted to understand the principle or theory underlying the 
invention 

'X* document of particular relevance; the claimed invention 
cannot be considered novel or cannot be considered to 
involve an Inventive step when the document is taken alone 

'Y" document of particular relevance; the claimed Invention 
cannot be considered to involve an Inventive step when the 
document combined with one or more other such docu- 
ments, such combination being obvious to a person sidDed 
in the art. 

document member of the same patent family 


Date of the actual completion of the International search 


Date of melllng of the International search report 


7 March 2003 


14/03/2003 




l^lama and maUfng address of the ISA 

European Patent Office. P.B. 5818 Patentlaan 2 
f\U.-2280HVRgswIjlc 
TeL (^ 31-70) 340-2040, Tk. 31 651 epo nl, 
Fax: (+31-70) 340-3016 


Authorized ofRoer 

Peeters, J 



Fdnn Por/ISA/210 (aecond shaot) (July 1882) 



BNSOOCID: <WO_ 



_0303959fiA1_ 



INTERNATIONAL SEARCH REPORT 



jnal appllcaUon No. 
tT/EP 02/12343 



BOX I Ob senratlons whero certain cl aims were found unsearchable (Continuation of Item 1 of flrrt sheet) 

This .nternauona. Search Report has not been estabtlehed In respect o. carton Calms under ArUde 17(a,(a, for ,he,o«ow.ng reasons: 

^' ^ ^i^SfelrrBlatetosu^ectmaternotrequlredtobesearchedbyWs^^^ 
see FURTHER INFORMATION sheet PCT/ISA/210 



aS^^trmeanlngful International Search can tis carried out. spedflcally: 

see FURTHER INFORMATION sheet PCT/ISA/210 



D g'^e^S^l^aredependemclairneandarenotdrBftedlnaccordancewlththe 



BOX II Observatio n s where unity of bwenllon Is lacking (ConUnuaUon of Item 2 of first shee^ 
TWe International SearohlnB Authority found multiple invenllone in this mtematlonal applloaBon. as lallowe: 



1. j [ As aJI required 



additional search fees were timely paid Iv the applicant, this Iniamatlonal Search Report oovere all 



searchable claims. 



2. n Asallsearchableclalmscouldbeseerchsdwlthouteflbrtjustltylnganaddito^^^ 
' — of any addlttonaifee. 

<» 1—1 AS oniv some of the required additional sear* leee were timely paid Ijy the applicant, this international Search Fteport 



□ , M »*<i«„n=i cftarch fees were «melY paid by the applicant Consequently, this Intemaflonai Search import is 



Remark on Protest 



j — j adatlonal search tees were accompanied by the applicants protest 
j — [ NO protest accompanied the payment of additional search fees. 



Form PCT;i8A/210 (continuation of flret sheet (1)) (July 1998) 



3NSD0CID- <WO_-_030a8599AlJ_> 



Internationa) AppBcatlon No. PCTyEP 02 AZ3A3 



FURTHER INFORMATION CONTINUED FROM POT/ISA/ £10 



Continuation of Box I.l 

Although claims 39-44 are directed to a method of treatment of the 
human/animal body, the search has been carried out and based on the 
alleged effects of the compound/composition. 



Continuation of Box I.l 

Rule 39. 1(1 v) PCT - Method for treatment of the human or animal body by 
therapy 



Continuation of Box 1.2 

Present claims 1-3,5,7-16,19-22,24-31,33-42 and 44 relate to a 
product/compound/method/apparatus defined by reference to a desirable 
characteristic or property, namely: 

1) "COX-2 Inhibitor" 

2) "HI stone deacetylase Inhibitor" 



The claims cover all products/compounds/methods/apparatus having this 
characteristic or property, whereas the application provides support 
within the meaning of Article 6 PCT and/or disclosure within the meaning 
of Article 5 PCT for only a very limited number of such 
products/compounds/met hods/apparatus. In the present case, the claims so 
lack support, and the application so lacks disclosure, that a meaningful 
search over the whole of the claimed scope 1$ impossible. Independent of 
the above reasoning, the claims also lack clarity (Article 6 PCT). An 
attempt Is made to define the product/compound/method/apparatus by 
reference to a result to be achieved. Again, this lack of clarity in the 
present case is such as to render a meaningful search over the whole of 
the claimed scope Impossible. Consequently, the search has been carried 
out for those parts of the claims which appear to be clear, supported and 
disclosed, namely claims 4,6,17,18,23,32,43 with due regard to the 
general Idea underlying the present application. 

Present claims 7-16 relate to an extremely large number of possible 
compounds/products/apparatus/methods. Support within the meaning of 
Article 6 PCT and/or disclosure within the meaning of Article 5 PCT 1s to 
be found, however, for only a very small proportion of the 
compounds/products/apparatus/methods claimed. In the present case, the 
claims so lack support, and the application so lacks disclosure, that a 
meaningful search over the whole of the claimed scope is impossible. 
Consequently, the search has been carried out for those parts of the 
claims which appear to be supported and disclosed, namely claims 
17,18,23,32,43 with due regard to the general idea underlying the present 
application. 



^08039e99A1J_> 



No. 



pCTiEP 02 A2343^ 



s"re7£S - ^^^^^^ " " 



